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Problem
The purpose of this study was to develop an instrument to screen children who 
may be at risk for Attention Deficit Disorder (ADD). This study utilized ten 
subtests/variables-letter sequencing, numerical operations, number sequencing, 
coding, listening concentration, color sequencing, object sequence, attention for 
sequencing, selective attention, and sentence repetition—to generate responses from 
two groups of students. The intent was to determine if the linear combination of 
variables or some subset of them could discriminate between the ADD and nonADD 
groups.
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Method
The items in each subtest were carefully selected and subjected to critiques by 
eight psychologists, a psychometrician, and two medical doctors specializing in the 
diagnosis of ADD. The instrument was then subjected to a pilot study. The revised 
Carlisle-Attention Deficit Diagnostic System was later administered to 63 ADD 
children and 59 matched-paired "normal" children. Item analysis was performed and 
scale reliability indexes estimated. Analysis of variance, discriminant analysis and a 
series of t-tests were used to analyze the data.
Results
Because of its low reliability, the number sequencing subtest was omitted.
The reliability coefficients of the subtests retained ranged from 0.61 to 0.96.
On each of the subtests, the group mean of the nonADD group was 
significantly higher than that of the ADD group. Gender differences were observed 
on the coding and numerical subtests. Significant interactions existed between 1) 
gender and test group and 2) age and test group on some subtests.
The discriminant functions identified the listening concentration, attention for 
sequencing, and coding subtests as contributing most to the group separation. The 
various discriminant functions correctly classified 76-100% of the subjects into their 
respective ADD/nonADD groups.
Conclusion
Based on the analyses, the following conclusions were deduced:
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
1. Nine C-ADDS subtests have moderate to high reliability and reasonable 
discriminative validity.
2. Various subtests on the C-ADDS were able to detect age group and gender 
differences.
3. Certain linear combinations of variables successfully separated the different 
subgroups. Thus, certain traits of the Attention Deficit Disorder can be 
assessed/measured with the use of C-ADDS-like items.
4. The C-ADDS, as a screening device, has useful diagnostic capabilities and 
represents an appropriate instrument for screening ADD subjects.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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CHAPTER ONE
INTRODUCTION
Attention Deficit Disorder with or without Hyperactivity (ADHD/ADD) is one 
of the most frequent reasons children are referred to mental health clinics in the 
United States, accounting for as many as 30-40% of all child referrals to child 
guidance clinics (Barkley, 1990). The prevalence of this disorder in typical school- 
aged children is estimated to range from as low as 1% to as high as 12% depending 
on how the disorder is defined. Most authoritative sources estimate it to be 
approximately 3% (American Psychological Association, 1987; Barkley, 1990).
This disorder has generally been reported to be between 5 to 10 times more 
prevalent in boys than in girls (American Psychological Association, 1987; Berr). 
However, recent evidence suggests that the symptoms of inattention occur as 
frequently in girls (McGee, Williams, & Silva, 1987).
It is unfortunate that this disorder, which is so prevalent among school-age 
children, should be classified as a medical disorder to be officially diagnosed almost 
exclusively by medical doctors. This monopoly seems to have hindered effective 
remedial planning and placement for these children within the school system. Despite 
the clamor for nonmedical strategies for the treatment of ADD, school psychologists 
have few practical and effective educational programs at their disposal.
1
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2It is reasonable to postulate that the needs of these children may be efficiently 
met in semi-structured and non-threatening environments which offer them privacy 
and learning opportunities to explore simple concepts and to gain fundamental skills. 
There is a need to provide these children with specially developed computer programs 
with the appropriate software, offering intrinsic fascination, which will keep them on 
task longer.
In addition to affecting a large number of children, ADD has a significant 
impact on a child’s overall psychosocial adjustment (Frick & Lahey, 1991) and his or 
her adjustment later in life (Gittleman, Manuzza, Shenker, & Bonegura, 198S). 
Behaviors associated with ADD often lead to significant disruptions to others in the 
school environment.
Thus, it is imperative that there be specific diagnostic classification and 
remediation techniques for the category of students with ADD. Children manifesting 
ADD characteristics should not be broadly classified as Emotionally Impaired (El), 
Conduct Disorder (CD), or Learning Disabled (LD), since such a practice would deny 
these children the opportunity to benefit from individualized education programs 
(IEP’s) tailor-made to meet their unique deficits.
Children with attentional deficits have an acute lack of ability to focus their 
attention. These children may miss the problem-solving cues and strategies that are 
learned by a normal child. They are often not attending to the process by which an 
academic or social problem is solved. It is a challenge for parents and educators of 
these children to design "safe" places for them to team. More importantly,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3understanding, identifying, and treating children with ADD should be a  significant 
concern of mental health specialists, physicians, and school personnel.
Statement of the Problem 
If these children with attentional problems are to benefit from education 
programs and technology, it is imperative that practitioners and therapists not only 
identify them at an early age, but that they do so with an acceptable degree of 
accuracy.
A majority of the quantitative tests which seek to diagnose ADD were 
primarily developed to diagnose other behavioral characteristics. As a result only a 
few subscales in these tests actually tap into the dimensions of the ADD disorder- 
most of these subscales assess ADD among other characteristics. This awareness has 
alerted diagnosticians to the great difficulty in the interpretation of these scores, 
especially in relation to the extent to which these subscale scores can be related to 
ADD.
It is therefore imperative that instruments be developed primarily, if not solely, 
to assess the ADD disorder and more importantly to test subgroups of ADHD 
children by gauging the level of variation along the syndrome dimensions.
Purpose of the Study 
The purpose of this research was to develop a quantitative-based assessment 
scale designed to screen students who have, or may be at risk for, Attention Deficit 
Disorder (ADD). Specifically, this study examined the following research questions:
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
41. How successfully do the subtest scores on the Carlisle Attention Deficit 
Diagnostic System (C-ADDS) differentiate between ADD and non-ADD children?
2. Is there a relationship between gender and scores on the C-ADDS?
3. Is there a relationship between age and scores on the C-ADDS?
4. Along how many dimensions do the ADD and nonADD groups differ 
reliably?
5. Which predictors are most important in predicting group membership?
6. Given classification functions, what proportion of cases are correctly 
classified?
Theoretical Framework
The identification, classification, and treatment of Attention Deficit 
Hyperactivity Disorder (ADHD) children have long been a matter of controversy.
This syndrome, now called Attention Deficit Disorder (ADD), has historically been 
considered as part of a more general syndrome variously labeled as hyperkinesis or 
minimal brain dysfunction (Strauss & Lehtinen, 1947; Wender, 1972); to 
Hyperkinetic Reaction of Children in the Diagnostic and Statistical Manual. 2nd 
edition (DSM-II; American Psychiatric Association, 1968); and, most recently, to 
Attention Deficit Hyperactivity Disorder (ADHD) in the Diagnostic and Statistical 
Manual. 3rd edition revised (DSM-III-R; American Psychiatric Association, 1987). The 
DSM-IH-R criteria indicate that Attention Deficit Hyperactivity Disorder is a behavioral 
syndrome marked by inattention, impulsivity, and hyperactivity (Sattler, 1990).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
5Underlying Etiology
The cause of the disorder is unknown, although various theories attempt to 
explain the disorder in terms of dysfunction of the brain or central nervous system- 
such as underarousal of the central nervous system, genetic predispositions, and 
delayed maturation of the central nervous system. Environmental factors such as lead 
poisoning (David, 1974; David, Clark, & Voeller 1972; Rummo, Routh, Rummo,
& Brown, 1979), genetic factors such as fragile X and XYY, and allergies 
(Hagerman, Kemper, & Hudson, 1985; Hier, 1980; Marshall, 1989; Pennington & 
Smith, 1983) have also been associated with ADD.
Other possible causes of ADD have been suggested, such as food additives 
and excess sugar in the diet (Hynd, Kelley, Kytja, & Marshall, 1991). Carefully 
controlled studies provide little evidence to support any negative effect of food 
additives (Bierman & Furukawa, 1978) or sugar ingestion (Behar, Rapoport, Adams, 
Berg, & Comblath, 1984) on children with ADD.
Seldom, if ever, is an important biopsychological issue resolved by a single set 
of methods. This is because neither the methods used to manipulate the brain nor the 
methods used to assess the consequences of these manipulations are totally selective. 
There are no methods of manipulating the brain that change only a single aspect of 
brain function, and there are no methods of measuring behavior that do not reflect a 
variety of psychological processes.
Any technique that utilizes a single set of methods can be interpreted in more 
than one way, and it cannot provide unequivocal evidence for any interpretation.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
6Thus it would be premature to refute any theory which suggests an underlying genetic 
base for the disorder because of known instances where personality and 
psychoeducational disorders have been traced to organicity. Also, it is difficult to 
underestimate any theory which posits environmental influences, since abundant 
evidence has been documented regarding the significant impact that environmental 
factors have on the degree to which most behaviors and childhood disorders are 
manifested. Despite the empirical data linking Attention Deficit Disorder to 
environmental factors (David 1974; David et al., 1972; Hynd et al., 1991; Rummo et 
al., 1979) and genetic factors (Hagerman et al., 1985; Hier, 1980; Pennington 
& Smith, 1983), the field is lacking a unifying theoretical framework in this area.
In the absence of such a research foundation in the area of Attention Deficit 
Disorder Without Hyperactivity (ADD), one may be justified in generating a 
theoretical framework based on the postulation that ADD is genetically predisposed 
and brought on by a poor goodness-of-fit between the individual and his/her 
environment during the first few years of life. Such a framework should offer a 
broad enough perspective of ADD and an excellent point of departure from which to 
explore those factors which have a determining influence on ADD.
The theoretical framework which guided the development of the C-ADDS 
draws heavily on professional knowledge, pedagogical schemata, basic theories of 
learning, and stress and coping theory. It is an integrative framework which seeks to 
provide a rational understanding of the etiology and manifestations of the Attention 
Deficit Disorder so that educators and parents can make more informed decisions
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
7about curricular choices, teaching strategies, and ADD management strategies. This 
framework should guide educators, parents, and mental health professionals in the 
reconsidering of alternative approaches to the assessment and treatment of ADD.
With this reconsideration should come new appreciations for behavior modification 
techniques in the treatment of the disorder.
ADD may be perceived as an acute inability to concentrate and/or focus one’s 
attention on a specific set of stimuli in the presence or absence of competing stimuli. 
Based on the overt manifestations of the ADD subjects during the study, there is 
reason to suggest that Attention Deficit Disorder may be exacerbated and nurtured in 
environments with inappropriate levels of restrictions or structure, or where there is 
too much stimulation. The disorder may also be exacerbated in environments which 
offer limited or restricted avenues for individuals to deal with stress or to develop 
appropriate levels o f frustration tolerance.
According to Pinel (1990), there is strong evidence that the body responds to 
shortages and excesses of energy resources by regulating how efficiently it uses the 
energy at its disposal. Other research investigations regarding the effects of food 
additives and excess sugar in the diet of ADD children (Hynd et al., 1991) imply a 
possible correlation between diet and any probable "organic-base component" of 
ADD.
It may be that some constituents of the diet inhibit or activate certain brain-cell 
activities in the brain, thereby exacerbating the disorder. Most biopsychologists agree 
that different categories of behavior are controlled by different neural and hormonal
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8substrates (Albert & Chew, 1980; Albert & Walsh, 1984; Blanchard & Blanchard, 
1984; Pinel, 1990). However, an understanding of the basic principles of neural 
transmission is prerequisite to the study of the neural bases of behavior. This may 
include the ability to target the specific location in the brain which is responsible for 
ADD. This involves an in-depth knowledge of specific details in the field of 
neuroscience which is beyond the scope of this investigation.
Based on the process of conditioning, Attention Deficit Disorder may also be 
considered a learned behavioral response to cope with frustration, overstimulation, 
and/or inappropriate structure within the child’s environment. Low frustration 
tolerance may cause a child to tune out or to be inattentive to the set of stimuli which 
is the source of the frustration. Poor stress management may reduce a child’s 
inability to effectively and efficiently screen out thought disturbances which may 
constantly be bombarding his/her conscious level of awareness.
A child who is predisposed to ADD and who has low frustration tolerance or 
who is constantly being bombarded by excessive thought disturbances may find it very 
difficult to concentrate or focus on selected stimuli. A similar problem in these 
children may occur if they are constantly being bombarded by excessive stimuli, if the 
target stimuli are less accentuated than the background stimuli, or if the foreground 
and the background stimuli are equally embellished. They seem not to be able to deal 
effectively with ambiguity.
Children who are taught in inappropriately structured environments for 
excessive lengths of time may have been conditioned to develop learned habits or
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
9patterns of concentration. If the teaching-and-leaming process for children, who are 
predisposed to ADD, is so structured as to allow them to focus on a wide variety of 
different stimuli, each allotted only a small segment of time, these children may 
develop an "affinity for variety." This may result in a reduction in their capacity to 
concentrate and focus their attention when asked to engage in activities which are 
extended over long periods of time. They may, at most, be able to attend and 
concentrate periodically.
Manifestations of ADD
The underlying nature of the various factors which exacerbate the disorder 
should influence the characteristics of the manifested behaviors. Based on the 
theoretical framework which guided this investigation, children with ADD should 
display acute limitations in their ability to attend to, and concentrate on selected 
stimuli. Their levels of selective focus and concentration should be broken and 
erratic and their range of attention should be rather short.
ADD subjects have a severe inability to deal with competing stimuli and are 
often preoccupied with other stimuli almost to the exclusion of the set of target 
stimuli. These children may take excessive time to complete assignments and may 
even forget specific projects because of their low concentration thresholds, because of 
excessive environmental distractions, or because they may be preoccupied with other 
competing stimuli. They may experience difficulty in focussing on specific details. 
Instead, they prefer to deal with whole pictures. They often do not attend to a 
stimulus long enough to engage in proficient sequential processing.
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The DSM-III-R identifies specific symptoms which are unique to the inattention 
dimension of ADHD. Theoretically, these symptoms can be incorporated into this 
framework. However, they represent only a subset of the full range of symptoms 
which can be integrated into this contextual framework.
The following are the ADD manifestations as espoused in the DSM-III-R along 
with other major symptoms associated with the disorder:
1. Often loses place in passage
2. Daydreams-intense preoccupation with other stimuli
3. Frequently asks that questions be repeated
4. Is easily drawn away from set of target stimuli
5. Has fleeting eye movement—shifty eyes
6. Has difficulty concentrating and focussing on school or other structured 
activities
7. Often forgets or fails to complete assignment or projects
8. Often does not seem to listen
9. Has apparent limited memory or retrieves information with noticeable 
links missing.
Within the contextual boundaries of this theoretical framework, inattentive 
children may present a similar picture. However, they may differ greatly with respect 
to neurological and psychological factors and neurophysical functions (Hynd et al., 
1991). Some evidence suggests that behaviors included in the syndrome do not occur 
together regularly, implying that the hyperkinetic syndrome does not exist, at least not
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in the form described by clinicians (Frick & Lahey, 1991; Levine, 1987; Waddell, 
1981).
Assumptions
The following assumptions are in consonance with the philosophical 
underpinning of the above theoretical framework:
1. Attention Deficit Disorder (ADD) is neurologically predisposed and is 
exacerbated by environmental factors.
2. ADHD has three main dimensions, each of which can be operationally 
defined and measured. These dimensions are inattention, hyperactivity, and 
impulsivity.
3. The inattention dimension of the ADHD disorder can be measured 
quantitatively with the use of specific activities and/or tasks.
4. The significant impairment of attention, concentration, and selective focus 
can be demonstrated in the responses to specific tasks and/or activities.
5. The Attention Deficit Disorder describes deficits in neurological 
functioning and is seen in subject-related areas in the curriculum as impeding a 
student's progress.
6. On average, ADD children are similar to nonADD children in intelligence 
and so failure on C-ADDS-like items does not necessarily mean a lack of knowledge, 
but rather, for these children, failure is often due to a lapse in concentration.
7. Children with hyperactivity usually exhibit inattention, but the corollary is 
not necessarily true.
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8. Children with ADD with hyperactivity are more likely to be diagnosed 
than are children without hyperactivity due to the tolerance level of the environment.
Rationale for the Study
In the area of Attention Deficit Hyperactivity Disorders, most of the diagnostic 
instruments are in the form of diagnostic interviews, observational measures, and 
rating scales. These instruments include the Diagnostic Interview for Children and 
Adolescents fDICA/DICA-Pt. the Diagnostic Interview Schedule for Children 
fDISC/DISC-Pi. the Diagnostic Observation Form (DOF). the Interactive Behavior 
Code. Parent Ratings, the Child Behavior Checklist (CBC). the SNAP Checklist, and 
the Comprehensive Behavior Rating Scale for Children (CBRSC).
These diagnostic measures have noted advantages in that they use time 
efficiently and they can be used to rate the behavior of many individuals or o f a group 
as a whole. They have the capacity to record subtle aspects of behavior and to record 
many different kinds of behavior. These instruments can provide highly accurate, 
detailed information about the context in which the observations are being made. 
Judgments made by conscientious, capable, and objective individuals can be an 
invaluable aid in the assessment process.
These diagnostic instruments, however, do have some serious disadvantages in 
that they may have low interrater reliability because of complex or ambiguous terms 
and scale positions that are interpreted differently by different observers (Sattler, 
1990). They may be misleading if scale values are used which are based on unclear 
assumptions. Such instruments are usually not suited to recording and utilizing
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important quantitative information such as the frequency, duration, or latency of the 
behavior. Other disadvantages include the high cost in professional time and the 
possibility that low-frequency but high-saliency behavior might be missed during a 
limited observation period (Whalen, Henker, Collins, Frick, & Dotemoto, 1979).
Observer bias, observer drift, and difficulty in coding behavior are common 
sources of unreliability when using these instruments. The limitations of these 
measures, with their ready sources of unreliability, place some serious questions on 
the validity and reliability of these instruments as diagnostic tools. Because of their 
subjective nature and questionable validity and reliability, these instruments may best 
be used as screening devices in specific environments. It is important to note that 
when using these scales, the tolerance level of specific environments may significantly 
influence diagnostic outcomes, and so subjects classified as ADD in one environment 
may be classified as "normal" in another.
Very few quantitative-based assessments are in current use, and, although they 
may be more objective and structured in their approach, they are far from adequate 
(see pages 28 to 35). Not many of them have attempted to diagnose the different 
dimensions of the Attention Deficit Hyperactivity Disorder. There is a need for 
assessment instruments "to tease out” the various dimensions of ADHD. Such 
delicate procedures may give some further insights into the nature of ADD in terms of 
present and other relevant dimensions and in terms of its predisposition to 
psychoeducational disorders. The inaccessibility to such insights does not permit 
adequate interpretation of research findings.
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A major problem with these quantitative assessment tools and with the practice 
of "teasing out" or focussing on a limited number of behaviors at any given time is 
that they may complicate detection of other behaviors—either positive or negative—that 
may reveal important information about the child. Thus, when "teasing out" or 
focussing on selective behavior, it is important to remain cognizant of the child’s 
other behaviors as well.
Significance of the Study
Previous research has shown that ADD in children may legitimately be 
considered an entity deserving further study, particularly when attention problems are 
considered independently from behavioral hyperactivity. The children’s overall level 
of activity and their capacity to understand directions and instructions in the classroom 
are of critical educational relevance and require assessment whenever other aspects of 
ADD are present or suspected.
It is important that we recognize the difficulty in establishing clear-cut 
dimensions of ADD. However, it is hoped that this study will begin to answer some 
of the questions educators and parents have concerning the correlation between 
attentional deficit and those factors such as Learning Disability, Emotional 
Impairment, low self-esteem, and Conduct Disorder which are usually associated with 
the disorder.
Of some concern are further insights into the research methodologies which 
allow for the best assessment of the different dimensions of the Attention Deficit 
Hyperactivity Disorder. A review of the instruments in current use to screen or
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assess the Attention Deficit Disorder reveals that most of them are descriptive in 
nature. The C-ADDS device seeks to generate a quantitative assessment of the 
disorder. It is also hoped that this research will stimulate researchers to further 
investigation into the problems of, and the need for, developing relevant and effective 
instruments for testing, identifying, assessing, and evaluating subjects with Attention 
Deficit Hyperactivity Disorder.
With such instruments, a larger portion of the population with inattention 
problems will have easy access to diagnostic screening procedures with familiar 
personnel and within the familiar settings of their environment. Such an instrument in 
the hands of trained and qualified school psychologists should provide them with 
better opportunities to offer an enhanced level of care and to improve their helping 
techniques and methods of intervention.
Definition of Terms 
In the past, the definition of Attention Deficit Disorder has often been 
explained in relation to hyperactivity. It has been recognized as one of the 
dimensions of hyperactivity. In the current literature, it is often categorized as a 
specific disorder with or without hyperactivity. Defining ADD as a separate 
diagnostic entity is an approach to the problem delineated in the APA Diagnostic and 
Statistical Manual. 3rd edition (DSM-III; American Psychiatric Association, 1980), 
which states that ADD may be inferred from such behavior as failing to finish school
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work begun, being easily distracted, or displaying impulsivity in cognitive or social 
behaviors.
Recent changes in the DSM-III-R imply that hyperactivity must be present in 
order for a child to be given the ADD diagnosis. Attention Deficit Disorder 
Undifferentiated then refers to children having attention and concentration problems 
but without significant hyperactive behaviors. This new terminology has caused some 
confusion and controversy in the medical, educational, and psychological fields. 
Numerous studies conducted by Lahey and his associates indicate that there may be 
meaningful distinctions between children who display attentional deficits with and 
without hyperactivity.
The definition of ADD, as used in this study, makes use of the DSM-III-R 
definition which suggests a multidimensional conceptualization, requiring children to 
have deficits in three primary areas: sustained attention, hyperactivity, and 
impulsivity. The DSM-III-R conceptualized children with Attention Deficit Disorder 
as having:
1. At least three of the following:
(a) often fails to finish things he or she starts
(b) often does not seen to listen
(c) is easily distracted
(d) has difficulty concentrating on school work or other tasks
(e) has difficulty sticking to a play activity
2. Onset before age 7
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3. Duration of at least 6 months
4. Not due to schizophrenia, affective disorder, or severe or profound mental 
retardation.
Some writers who argue in favor of a multidimensional conceptualization of the 
ADD syndrome focus on the type of attentional problems exhibited by ADD children. 
The definition of attentional problems as used in this study was heavily influenced by 
Virginia Douglas (1972) and Melvin Levine (1987) whose contributions focused on 
the type of attentional problems exhibited by ADD children and established the 
primacy of deficits in attention over that of hyperactivity in diagnosis. For the 
purpose of this study this population of students is to be referred to as having 
attentional deficits-a childhood disorder in which a child experiences acute inability 
to selectively focus on specific stimuli or consistently concentrate while engaging in 
on-task behavior in the presence or absence of distracting stimuli in his/her 
environment. The terms ADD and ADHD are used interchangeably throughout this 
report. The disorder shall not be caused by any sensory deficits or other related 
impairments.
Limitations of the Study
The size of the sample, the sampling procedures, and how well the researcher 
controls for intervening variables all lend credence to the validity and reliability of the 
study. Because of time and financial constraints and the unavailability of a large 
ADD population it is necessary to examine some of the limitations of this research 
investigation.
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This study was carried out in a small town in southwestern Michigan. As far 
as possible, subjects with varying demographic characteristics were adequately 
represented in the sample. It cannot be overemphasized that this present study is only 
a pioneering project and is likely to form an integral part of a larger research project 
aimed at developing a comprehensive instrument to diagnose Attention Deficit 
Hyperactivity Disorder children.
The lumping of the ADD and ADHD subjects into a single category may be a 
special concern in this study. This concern may stem from the fact that the 
hyperactivity dimension of the disorder may exacerbate a child’s inability to attend. 
However, it must be recognized that there are many etiological situations which may 
be responsible for this disorder. This study did not attempt to factor out all of the 
specific causes, but rather addressed the attentional disorder from a global perspective 
irrespective of the etiological development.
Because of the restricted nature of the population and the small sample size, 
fmdings from this study should not be generalized to the wider population.
Inattention problems usually result in missed opportunities for children to acquire 
various skills and abilities and so these children are at risk for academic and other 
problems. Thus, the C-ADDS should not be used to measure ADD exclusively of 
other educational problems.
The two most important components of any research instrument are validity 
and reliability. Arriving at a diagnosis of attentional deficit is not an easy task. If 
most children are referred mainly because of their restlessness and overactivity, then
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the classification may more accurately represent hyperactive children than children 
with attentional problems and, also, since the problem of inattention poses no major 
disruption within the environment of these children, they may be retained in the 
classroom and remain undiagnosed. The referral of these ADD children depends, to 
a large extent, on the tolerance level of their environment. These factors may 
influence the outcome of studies such as this present one.
Three school districts were randomly selected from among those in the 
geographic location of the study. This study utilized a known-group comparison 
design in that all students who had been diagnosed as having ADD constituted part of 
the ADD population for this study.
These procedures imposed some further restrictions on the study since the 
discriminant validity of the C-ADDS depended on the extent to which the members of 
the target population have been correctly classified. The validity of the C-ADDS also 
depended on the extent to which the final research sample represented the ADD 
population. The research design used in this study presupposed that the children who 
were labeled as ADD did in fact have the Attention Deficit Disorder and especially 
the attentional problems, and that few, if any, of the children within the normal 
school population suffered from attentional problems. The selection process used in 
this study made it difficult for the researcher to control for these sources of variation.
Organization
Chapter 2 presents a review of the related literature which focussed on the 
nature of the Attention Deficit Disorder and the techniques used in the assessment and
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treatment of the disorder.
Chapter 3 deals with the procedures and methodology used in the study. It 
includes the sources and methods of data collecting, the development and design of 
the instrument, and the statistical treatments of the data.
Chapter 4 presents an analysis and evaluation of the data based on the subjects’ 
responses to the items on the instrument. This section evaluates the findings in terms 
of the hypotheses posed, and according to the set criterion levels.
Chapter 5 presents the summary of the study, together with the conclusions 
reached from the analysis and evaluation of the data. Implications and 
recommendations for practice and for future research are included.
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CHAPTER TWO
REVIEW OF THE LITERATURE 
Introduction
Definitional and EtiologicaLConflicts 
Definitional Conflicts
The definition of ADD/ADHD, as outlined in the DSM-III-R, is not 
completely accepted (August & Garfmkel, 1989; Cantwell & Baker, 1988; Lahey, 
Schaughency, Strauss, & Frame, 1984) and the term is likely to undergo further 
revision. Frick and Lahey (1991), in their critique of the most recent classification 
system, argue that in the literature the most current definitions ignore important 
distinctions among the Attention Deficit Disorders.
Waddell (1981) argues that although hyperactivity in children has been viewed 
alternatively as a form of minimal brain dysfunction, as a behavioral disorder, or as 
an Attention Deficit Disorder, recent findings on hyperactive adolescents and adults 
suggest that hyperactivity can be better understood as a personality disorder. She 
further suggests that exaggerated and maladjusted forms of traits (such as high-activity 
level, daring, difficulties in delayed gratification, overreaction to frustration, 
dominance, and defensiveness) combined with attention deficits constitute a 
personality disorder.
21
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Researchers generally accept the characteristics of the disorder as outlined in 
the DSM-m-R. Levine (1987) suggests that there are some traits which are 
associated with dysfunctional attention and which are likely to have therapeutic value. 
According to him, these traits include verbal disinhibition, impulsive behavior, 
impulsive performance, neuromotor disinhibition, reduced response to feedback, 
inappropriate activity levels, and limited persistence.
According to Levine (1987), most of the time-specific sets of stimuli are 
selected judiciously for processing and, although some random choices are made, the 
criteria for selective attention involve concentration on sets of stimuli most apt to 
yield new knowledge or pleasure. He thinks that ADD children exhibit three general 
characteristics: erratic focus, distractibility, and reduced response to feedback.
Etiological Factors
Within the contemporary literature, there have been varying perspectives on the 
etiology of the Attention Deficit Disorder (ADD) and on the methods of assessment 
and therapeutic intervention which are most reliable. Weaver (1992) argues that 
ADHD should be viewed as a dysfunctional relationship between an individual with 
certain predispositions and an environment which generates certain expectations, 
demands, and reactions. She further postulates that ADD behavior results from a 
combination of inherent neurological factors interacting with environmental 
circumstances and demands, and that relevant aspects of the individual’s inherent 
biochemical nature may have been determined by hereditary and/or environmental 
factors.
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Based on their review of the literature on genetic, biochemical, neurobehavioral, 
and neuroanatomical correlates of ADHD, Hynd et al. (1991) indicate that accumulating 
evidence suggests a neurological etiology and a possible genetic basis in most children.
The study by Hynd et al. (1991) of the morphometric analysis of magnetic 
resonance imaging scan revealed that, compared to nondisable controls, the children 
with ADHD had a smaller corpus callosum. The results showed that subtle 
differences may exist in the brains of these children and that deviations in normal 
corticogenesis may underlie the behavioral manifestation of the disorder.
Walker (1982), in her efforts to determine if there is any connection between 
phosphates and hyperactivity (ADD/hyperkinesis), reports that her review supports 
evidence that a low phosphate diet may improve ADD in at least 50% of cases.
The controversy over nature-nurture and organic-environmental dichotomies is by 
no means clinical trivia (Levine, 1987). Most of the clinical interventions evolve as a 
natural outgrowth from some theoretical stance on these issues. The conflicting views 
with regard to the etiology of ADD/ADHD have led to a wide range of research 
investigations in the area of ADD. These investigations were attempts at identifying and 
developing intervention "models" which have diagnostic utility and remedial capabilities.
Many workable conceptualizations of selective attention exist, one of which is
particularly apt in helping us understand children with attention deficits.
The ability to attend selectively to critical stimulus features and to ignore 
others is an integral part of the learning process, and it is necessary to 
understand the development of this ability in order to establish an adequate 
model of children’s learning and thinking. (Hagen & Hale, 1973, p. 16)
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Understanding the concept of critical stimulus features is germane to any
discussion of selective attention in childhood. In school a student is
besieged with sets of stimuli from which must be selected one that is most
salient, most likely to satisfy a purposeful need. (Levine, 1987, p. 16)
According to Levine (1987), some of the basic steps in the selective attention 
process are as follows:
1. Alertness-Maintaining arousal or wakefulness
2. Awareness—Recognizing available sets o f stimuli and their 
attributes; identifying available stimuli and recognizing which of 
them form meaningful sets of information to focus on
3. Focal activation—Selecting which of the available sets of stimuli is 
most likely to be helpful, informative, and/or satisfying
4. Filtration—Suppressing or relegating to backward irrelevance 
competing sets of stimuli
5. Saliency determination—Appreciating internal details as well as 
interrelationships among components of the chosen sets of stimuli
6. Feedback—Assessing the quality of the choice made; determining its 
continuing utility
7. Utilization—Deciding to process, reject, or use a set of stimuli to 
enhance knowledge or inform an action
8. End point establishment—Determining need to continue or discontinue 
focus on a set of stimuli, (p. 16-17)
Laboratory Methods for Assessing Inattention 
Numerous measures of attention have been developed for laboratory use, 
many of which have been borrowed from other areas of basic and applied research on 
attention and used in the study of ADHD (Barkley, 1991). Clinical practitioners are 
now being encouraged to incorporate cognitive tests of attention and impulsivity as 
well as behavioral observation of ADHD symptoms in analogue settings as part of 
their routine comprehensive assessment of ADHD (Barkley, 1990; Goldstein & 
Goldstein, 1990; Sleator & Pelham, 1986). Barkley (1991) suggests that, in view of
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these trends, it is essential to examine the degree to which these laboratory methods 
are representative of the ADHD symptoms as they occur in natural settings.
The Reaction Time Task (RTT) is an attention measure in which both the 
mean reaction time and the variability of response times across trials can serve as 
dependent measures (Van der Meere & Sargeant, 1988). Weissberg, Ruff, and 
Lawson (1990) have found that commission errors from an RTT do correlate 
significantly, yet moderately (.34), with parent ratings of hyperactivity at home.
These commission errors have been found to correlate moderately (.46) with seat 
movement during the reaction time testing (Ullman, Barkley, & Brown, 1978) and 
also with IQ scores (.37; Weissberg et al., 1990).
Many early studies of ADHD children employed RTTs for assessing 
inattention, but the task seems inexplicably to have fallen into disuse in ADHD 
research, at least in the U.S.A., in favor of continuous performance tests (CPTs) 
(Barkley, 1991). CPTs have been quite frequently utilized in distinguishing ADHD 
from normal children (Breen, 1989; Douglas, 1983; Seidel & Joschko, 1990). This 
diagnostic approach has been inconsistent in distinguishing ADHD children from other 
clinical groups (Barkley, Dupaul, & Murray, 1990). According to Draeger, Prior, 
and Sanson (1986), studies have shown that the researcher’s presence during 
performance of the task may negate differences in performance between hyperactive 
and normal children. It is generally believed by some ADHD experts that the CPT is 
sensitive to stimulant medication (Barkley, 1977a; Swanson & Kinsboume, 1979). 
Others notable ADD experts argue that this is not always reliably so (Barkley,
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DuPaul, & McMurray, 1991; Barkiey, Fisher, Newby, & Breen, 1988; Barkley, 
McMurray, Edelbrock, & Robbins, 1989; Rapport DuPaul, Stoner, Birmingham, & 
Masse, 1985).
Results for omission errors have also been found to correlate moderately and 
significantly (.21 to .51) with teacher ratings of inattention. Several versions of the 
CPTs have been developed and are referred to as cancellation tasks (Barkley, 1991). 
Among these, the Children’s Checking Task (CCT) developed by Margolis (1972) is 
the one most commonly used in research on ADHD (Barkley, 1991). Some studies 
have shown that ADHD children differ from normal children on both omission and 
commission errors (Aman & Turbott, 1986; Brown, 1982; Brown & Wynne, 1982) 
but may differ from other clinical groups (Koegh & Margolis, 1976). One study 
which examined the effects of stimulant drugs on omission and commission errors 
found these measures to be sensitive to stimulant-medication effects (Charles, Schain, 
Zelniker, & Guthrie, 1979).
Diagnostic Instruments and ADD
Having an Attention Deficit Disorder predisposes a child to other kinds of 
problems. The challenge therefore is not to isolate a single trait, but to ensure that we 
account for the multiple sources and complications often associated with these traits.
Rating Scales in the 
Assessment of ADD
In the area of Attention-Deficit Disorder, most of the diagnostic instruments 
are in the form of rating scales. Ownby (1983) presents some preliminary work in
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developing a scale to assess Attention Deficit Disorder (ADD) in a manner that 
provides educationally useful information. His scale was based in part on B. Koegh 
and J. Margolis component analysis of attention skills in learning disabled children. 
The scale’s preliminary version showed adequate interrater reliability and modest 
relation to the observational criteria.
In studies conducted by Schaughency and McCone (1990), Schaughency, 
McCone, and Covey (1989), and Schaughency, Seeley, Talarico, and Jackson (1990), 
observations using the Direct Observation Form (Reed & Edelbrock, 1983) were 
compared to teacher ratings and sociometric nominations. These studies found good 
correspondence between teacher and parent ratings, but poor correspondence between 
observer and teacher or parent ratings. For observers, the highest correlations were 
between observer ratings of one behavioral dimension and observer ratings of another 
behavioral dimension.
The observers indicated that the behavior of the target children was quite 
variable (e.g., exhibiting behavior suggestive of ADHD during one observational 
session, but not on the others). Thus it is possible that the computational processes of 
averaging the observers’ ratings over the observational sessions may have washed out 
these effects (Schaughency Frick, Christ, Neeper, & Lahey, 1990).
Schaughency and Fagot (1989) obtained more promising results from their 
study examining the relationship between measures of activity level and adjustment in 
a normative sample of 5-year-olds. In this study the researchers included home and 
playground observations using the Interactive Behavior Code, (Fagot, 1983), parent
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ratings, self-reports, and activity level as assessed by an acetometer wom around the 
child’s waist.
The findings of this research indicated high agreement between observed activity 
and level in the home and parent-rated activity level. According to Schaughency and 
Rothlind (1991), developmental research indicates that there are developmental 
changes in each of the core features of ADHD: attention span, impulsivity, and 
activity level. They further suggest that, presently, there is no clear understanding of 
what is normative behavior or behavior that is pathognomic of ADHD.
The rating scales commonly used in the assessment of ADHD include the parent 
and teacher form of the Child Behavior Checklist fCBO (Achenbach & Edelbrock, 
1983), the Comprehensive Behavior Rating Scale (CBRS1 (Lahey, Neeper, & Frick, 
1990), the Revised Behavior Problem Checklist fBPCl (Quay & Patterson, 1983), the 
Conners Parent and Teacher Rating Scales (CPTRSl (Goyette, Conners, & Ulrich, 
1978), and the SNAP Checklist (Pelham, Atkins, & Murphy, 1981).
Schaughency, Frick, Christ, Neeper, and Lahey (1990) conducted research on 
the effectiveness of teacher rating scales in children’s psychiatric diagnosis. They 
examined the profiles obtained by children in different diagnostic groups when their 
teacher completed the Comprehensive Behavior Rating Scale for Children (CBRSC). 
The findings of this research indicated that the profiles of these clinic-referred 
children generally differ from the national normative sample on the CBRSC. This 
finding supports the use of teacher ratings as an efficient screening device for 
suspected adjustment difficulties.
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Schaughency et al. (1990) found that diagnostic groups differ in terms of their 
particular CBRSC profile, rather than unique scale elevations, thus refuting the 
argument for a literal diagnostic interpretation of scale elevation on teacher rating 
scales. A further interpretation of the study using a one-way Anova indicated that 
children with ADHD only, Conduct Disorder only, and ADHD and Conduct Disorder 
all differed significantly from clinic controls, but not from each other.
This further finding is congruous with those obtained by Hall and Marks (1988), 
McGee et al. (1987), and Schachar, Sandberg, and Rutter (1986) with regard to 
teacher rating of conduct problems and hyperactivity with school-age boys, and 
generally suggests that the presence of conduct problems increases the likelihood that 
a child will be inappropriately rated as hyperactive or inattentive.
Schaughency and Rothlind (1991) argued that "the possibility that conduct 
problems artificially inflate ratings on a scale purported to assess attention problems 
. . . may be exacerbated by the items composition of the scale itself" (p. 195). They 
further argued that the Conners Rating Scale and the CBC contain overlapping items 
which appear on more than one scale such as Hyperactivity and Aggression.
In response to these difficulties, other rating scales have been developed to yield 
nonoverlapping, orthogonal factors to assess these dimensions. These rating scales 
include the Revised Behavioral Problem Checklist and the CBRSC (Schaughency & 
Rothlind, 1991). Goyette et al. (1978) earlier have done work to derive 
nonoverlapping subscales on the Conners, and more recently Dishion, Stoolmiller,
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Schaughency, Naumann, and Reid (1990), and Naumann, Schaughency, and Dishion 
(1988) have done similar work on the Child Behavior Checklist scales.
The work of Naumann and colleagues revealed high correlations between 
different scales rated by the same informant, suggesting that method variance or a 
halo effect may be operating. Taken together, these findings lend additional support 
to the view of Hall and Marks (1988) and Schaughency and Rothlind (1991) who 
argued that although rating scales may be a useful component in the assessment of 
ADHD, ihey do not successfully differentiate among the subgroups in general and 
thus diagnosis should be made on the basis of comprehensive multimodal assessment.
Diagnostic Interviews
Diagnostic interviews are other ways of assessing ADHD. Those diagnostic 
interview instruments used in the assessment of ADHD include the Diagnostic 
Interview for Children (DICA/DICA-P) (Weiner, Reich, Herjanic, Jung, & Amado, 
1987); the Diagnostic Interview Schedule for Children (DISC/DISC-P) (Costello, 
Edelbrock, & Costello, 1985); the Schedule for Affective Disorders and 
Schizophrenia for Children (K-SADS) (Puig-Antich & Chambers, 1978); the 
Interview Schedule for Children (ISC) (Kovacs, 1978); and the Child Assessment 
Schedule (CAS) (Hodges, Kline, Stem, Cytryn, & McKnew, 1982).
There have been general concerns about low interdiagnostician agreement with 
regard to the use of unstructured clinical interviews (Schaughency & Rothlind, 1991). 
In consideration of these concerns, semi-structured and structured interview 
instruments have been developed (Gutterman, O’Brien, & Young, 1987). According
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to Gutterman et al. (1987), structured interviews permit diagnostic assessment in 
accordance with systematic, specific criteria for psychiatric disorders and standardized 
methods for obtaining information. They further argued that this reduces both 
criterion variance (the application of different rules to make a diagnosis) and 
information variance (the use of different data collection methods).
Gutterman et al. (1987) argued that although the interviews vary in 
observational format, skill level required of the interviewer, and procedures for 
decision making, all incorporate DSM-III data. These interviews use a branching 
format in which additional items are asked only if a screening symptom or problem 
behavior is present. As a result, the interviews administered to children experiencing 
multiple difficulties take longer (Schaughency 8c Rothlind, 1991).
Information on the DISC is usually found to inflate the prevalence of some 
disorders—resulting in false positives (Gutterman et al., 1987). According to 
Gutterman et al. (1987), this is experienced when interviewers fail to record verbatim 
responses to certain items on the instrument. These "verbatim" responses are to be 
reviewed by experienced clinicians before scoring in order to evaluate whether the 
items were indeed symptomatic (Gutterman et al., 1987).
Gutterman et al. (1987) argued that sensitivity and specificity are two 
important concepts in the evaluation of the diagnostic interviews. Gutterman et al. 
(1987) describe "sensitivity" as the rate of positive test results among all individuals 
with the index diagnosed in the population being evaluated (true positives) and 
"specificity" as the rate of negative test results among those who do not have the
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index disorder (true negative). The majority of research evaluating the various 
diagnostic interviews for childhood disorders has looked at the general ability of the 
interview to predict psychiatric disorder, and not its performance with regard to 
specific diagnoses, such as ADHD (Gutterman et al., 1987).
A study by Carlson, Kashani, de Fatima Thomas, Valdya, and Daniel (1987) 
was a  notable exception. They examined the DICA and the K-SADS with a child 
psychiatric population in a residential setting. These authors compared diagnoses 
obtained via structured interviews with the "best estimate" diagnoses based on 
admission history, mental status, nursing observation, psychoeducational evaluation, 
and hospital course for 30 children—ages 8 to 12.
Carlson’s et al. (1987) interpretation of these results revealed that the sensitivity 
for ADD/H was high for both interviews (100% for the K-SADS, 100% for the parent 
version o f the DICA, and 75% for the child version of the DICA). The interviews 
performed less well in terms of specificity (61% for the K-SADS, 50% for the DICA, 
and 22% for the DICA-P). An analysis of these results indicated that although the 
diagnosis of ADHD was rarely missed by these interviewers, it was overdiagnosed by 
all of them, especially the parent version of the DICA (Carlson et al., 1987).
These results were in harmony with those of Weiner et al. (1987) who found 
similar results in their study of the reliability and validity of the Diagnostic Interview 
for Children and Adolescents (DICA), with a psychiatric inpatient sample of 27 
children between the ages of 7 and 17. These findings also revealed that a higher 
number o f children received the diagnosis of ADHD based on the structured
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diagnostic interview than was reported on the diagnostic summary (Weiner et al., 
1987).
These two studies tend to suggest that diagnostic interviews are sensitive to 
detecting an Attention Deficit Disorder. However, they raise the concern that if used 
alone they may result in an overdiagnosis in child psychopathology (Schaughency & 
Rothlind, 1991).
Direct Testing of Inattention
During the direct evaluation of a child suspected of having ADD, a number of 
extraneous factors can alter what is observed. These include the quality of the 
observer’s relationship with the child, the child’s level of anxiety, motivational 
factors, cultural issues, and other situational factors. A clinician has many choices of 
tests to measure attention directly. One such measure is the Choice Reaction Time 
Task (CRTT) (Douglas, 1972). On this test, the child is expected to observe a screen 
and push a particular button the moment a sought stimulus appears. Subjects with 
attention deficits are more likely to become distracted or may be slow to respond to 
the appearance of the stimulus and therefore a delayed average reaction time results.
Another is the Colors Distraction Test and Stroop Color Distraction Test 
(Stroop, 193S). Both of these tests evaluate the degree to which a subject’s naming of 
items on a page can be compromised by the presence of other distracting pictures or 
contradicting cues. The Goldman-Fristoe-Woodcock Test of Auditory Discrimination 
uses a similar technique and may detect some subjects who have a great deal of 
difficulty with auditory distractibility or auditory foreground-background confusion.
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The Children’s Embedded Figure Test which measures field independence 
versus field dependence requires children to locate a figure in a confused and 
distracting visual context. This test was developed on the premise that some children 
with attention deficits may be particularly "field dependent" or unable to effectively 
discriminate visual foreground and background.
Persistence is measured with the use of continuous performance tests (CPTs), 
either visual or auditory. In this type of test, the children are bombarded with 
monotonous stimuli over an extended period of time. The subjects are expected to 
respond every time a particular stimulus is seen or heard.
The Matching Familiar Figures Test is used to measure the impulsive 
performance of children with attention deficits. With this test, the subject is first 
shown a stimulus and then a series of very similar pictures that differ from the 
stimulus in only a minor detail. The subject is expected to find the identical stimulus 
amid the choices. This type of task is also used on the Pediatric Examination of 
Educational Readiness at Middle Childhood (PEER-AMID). A clinical version was 
developed by Cairns and Cammock (1978). It consists of 20 items that appear to 
discriminate fairly well between normal children and those with attention deficits. 
Highly impulsive children make errors, not because of any difficulty with visual 
discrimination, but because they act without planning and being systematic. They 
seem unable to take time to focus effectively on details (Levine, 1987).
The Gordon Diagnostic System (Gordon, 1986) consists of a microprocessor- 
based portable apparatus that administers a series of game-like tasks that tap vigilence
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and the capacity to thwart impulsiveness. It provides a method of gathering objective 
data on ability to sustain attention and act reflectively.
Other Measures Used in the 
Assessment of ADHD
"Actonometers and other instruments for assessing activity, laboratory and 
neuropsychological measures of inattention and other cognitive constructs thought to 
be involved in ADHD, and physiological measures, also have been used in the study 
of ADHD" (Schaughency & Rothlind, 1991, p. 197). Too little is known about the 
mechanisms underlying the disorder, or the normal developmental parameters of these 
mechanisms to allow for the wide usage of these laboratory, physiological, and 
neurological techniques at this time (Schaughency & Rothlind, 1991).
Preliminary evaluation of peer assessment of inattention has recently begun. 
Schaughency et al. (1989) examined convergent and discriminant validity by constructing 
multitrait-multimethod matrices comparing peer nominations of "can’t 
pay attention," "can’t wait their turn," and "can’t sit still" with teacher and observer 
ratings on the CBC. Results indicated that peer nominations of inattention were not 
significantly related to teacher rating of inattention. Generally, the results support 
convergent and discriminant validity of the peer nomination procedures at the broad 
level of distinguishing between externalizing and internalizing behavior problems.
Schaughency and McCone (1990), in a second study, examined the ability of 
these peer nominations to differentiate among children diagnosed with ADHD as a 
codiagnosis of ADHD and Conduct Disorder (CD) and children who did not receive a
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diagnosis of ADHD in a clinicai sample. The results suggested, among other things, that 
peers are able to identify attentional problems among their classmates who are referred 
for adjustment difficulties and to differentiate among the externalizing behavior problems 
of their classmates. Taken together, these findings suggest that peer nominations hold 
promise in the assessment of ADHD (Schaughency & Rothlind, 1991).
Research Findings
Neuropsychological Measures
Some researchers argue that the Freedom From Distractibilitv (FFD) 
component of the Wechsler scales can detect ADD children. Lufi Cohen, Parish, 
(1990) compared 29 children with Attention Deficit Hyperactivity Disorder (ADHD), 
21 Emotionally Disturbed (ED) children and a control (CO) group of 20 nonproblem 
children using 12 subtests of the Wechsler Intelligence Scale for Children—Revised, 
and Stroop Color and Word Test. The results indicated that the control group was 
superior to the ADHD and the ED groups and that the ED group was superior to the 
ADHD group on most variables.
This supposition was not supported by Zarski, Cook, West, and O’Keefe 
(1987) who examined the validity of three measures of the Wechsler Intelligence Scale 
for Children—Revised (WISC-R) for the identification of ADD. Their results raised 
serious questions about the validity of these and other neurocognitive measures.
Zarski’s et al. concerns were supported by Semrud and Lorys (1988) who argued 
against using the WISC-R—Freedom From Distractibilitv factor in the differential 
diagnosis of neuropsychiatric disorders.
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They further suggested that other combinations of neuropsychological measures 
provide better indices for distinguishing clinic groups of ADD children. Two such 
instruments with potential utility for the assessment of ADD to facilitate clinical 
(DSM-IH-R) diagnosis are the Thematic Apperception Technique (TAT) (Costantino 
Colon-Malgady, & Perez, 1991) and the Gordon Diagnostic System (GDS) (Hall & 
Marks, 1988).
Schaughency, Lahey, Hynd, Piacentini, and Frick (1989) administered the 
Luria-Nebraska Neurological Battery-Children Revision (LNNB-CR) to 54 clinic- 
referred children between the ages of 8 and 12. They compared children reliably 
diagnosed as Attention Deficit Disorder with hyperactivity, without hyperactivity, and 
control group with internalizing disorders. Their findings failed to support the 
hypothesis that ADD is associated with neuropsychological dysfunction as measured 
by LNNB-CR. This finding is in harmony with Luria’s (1980) conceptualization, and 
argues against using standardized neuropsychological test batteries to identify ADD 
children.
Semrud-Clikeman and Lorys-Vemon (1988) examined the Wechsler 
Intelligence Scale for Children-Revised (WISC-R), Freedom From Distractibilitv 
(FFD) factors, and other neurocognitive measures to ascertain their discrimination 
validity in diagnosing, among other things, children with Attention Deficit 
Disorder/Hyperactivity (ADD/H). The results of this study suggest that (1) when a 
battery of measures which assess attention/regulatory processes, memory, and speed 
of cognitive processing are employed, significandy greater hit rates are obtained, and
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(2) the neuropsychological test battery, when employed in the differential diagnosis of 
children with psychiatric disorder, should include wide-range measures assessing 
memory, speed of cognitive processing, attention and self-regulation if differential 
diagnosis is to be achieved.
This argument is consistent with Luria’s (1980) conceptualization and argues 
against using, with children, standardized neuropsychological test batteries that poorly 
assess the constructs of attention and self-regulation in the neuro-psychiatric diagnosis 
with children.
Behavioral Techniques
MacDonald (1989) reports his investigation of the hypothesis that the parent-child 
interaction of children having an Attention Deficit Hyperactivity Disorder (ADHD) would 
resemble those of rejected children and differ systematically from the interaction of 
popular and neglected children. The results of his finding showed a relationship between 
the ADHD group and the rejected children in their level and nature of peer interaction.
Grush, Barras, and Hynan (1983) developed a new self-report measure of 
impulsivity. They acknowledge that the development of any personality test is a 
difficult enterprise that often involves the tradeoff in satisfying the conflicting goals of 
conceptual purity, methodological rigor, pragmatic advantage, and psychometric 
standards. Brown, Borden, and Clingerman (1985) noted numerous other 
methodological limitations in their review of empirical studies evaluating combined 
pharmacological and nonsomatic treatment with hyperactive children.
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One reason for such difficulties is the inability to operationalize some of the 
psychological constructs. This notion was supported by Brancaleone (1988) who 
argues that the dimensions of ADD—inattention, hyperactivity, and impulsivity—as 
focussed on by the DSM-m-R have been found to be present in varying degrees with 
ADHD children, and suggests that there are other relevant dimensions to consider that 
are also present in varying degrees.
Hall and Marks (1988), in an attempt to assess subcategories of hyperactivity, 
investigated possible relationships between rating scales frequently used for diagnostic 
purposes with children in the diagnostic category of ADHD and performance on the 
Gordon Diagnostic System (GDS). The results of the study indicated that, whereas 
the rating scales were able to successfully screen for ADHD, they did not successfully 
differentiate among subgroups in general.
Intervention Strategies 
Neuropsychological (Behavioral) Techniques
An increasing number of research investigations tend to suggest that behavioral 
interventions do make successful contributions to the treatment of ADD. Pisterman 
McGrath, Firestone, and Goodman (1989) examined a group parent-training program 
aimed at improving child compliance in families with Attention Deficit Disorder with 
Hyperactivity (ADHD) preschoolers and found positive treatment effect on measures 
of compliance, parental style of interaction, and management skills.
Positive effect of behavioral interventions on ADD had already been confirmed 
by Kirby and Home (1982) who taught Cognitive-Behavioral Modification (CBM)
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procedures to special education teachers and elementary school guidance counselors who 
in turn administered treatment to IS Hyperactive/Attention Deficit Disorder children. 
After comparisons were made between experimental and control subjects on a number 
of psychometric and experimental measures, it was concluded that the program did have 
an effect in the areas which were focussed upon, primarily attention and impulsivity.
Similar findings were obtained by Kirby (1984) whose post-test results 
immediately following CBM treatment indicated more improvement among the CBM 
children. Results from a follow-up evaluation conducted 1 year later, indicated that 
CBM has capabilities for long-term prognosis.
Kratter and Hogan (1982) conducted a study on 24 ADD children who were 
assigned to one of three treatment groups: a meditation training group, a progressive- 
muscle-relaxation group, or a waiting-list control group. Results indicated that only 
the meditation-training and the relaxation-training groups showed significant decreases 
in level of impulsivity and that only the meditation training resulted in significant 
improvement in measures of selective deployment of attention and freedom from 
distractibility. Parent rating scale reflected a significant improvement in the behavior 
of children in both the meditation-training and relaxation-training groups.
Neuropharmacological Techniques
Despite the seeming successes with the neuropsychological—behavioral— 
techniques, the proponents of the neuropharmacological approach still argue for the 
use of psychoactive drugs which, as the literature indicates, also reveals modest 
success. According to Dupaul, Barkley, and Murray (1991), the three most
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commonly used central nervous system stimulants are methylphenidate (Ritalin), 
dextroamphetamine (Dexedrine), and pemoline (Cylert). They state that tricyclic 
antidepressants, clonidine, and monoamine oxidase inhibitors have also been used in 
the management of some ADHD children.
Based on the outcome of their research, Donnelly and Rapoport (1985) 
concluded that Dexedrine peaks 1 to 2 hours post digestion and dissipates in 4 to 5 
hours. They argued that pemoline, on the other hand, is a steady-state medication 
with behavioral effects lasting approximately 7 to 8 hours in children.
Hindshaw, Henker, Whalen, Erhardt, and Dunnington (1989) evaluated the 
impact of methylphenidate (Ritalin) on social behavior in 25 boys with ADHD. He 
compared children who were given a placebo, low and moderate dosages of Ritalin 
and 15 boys without problems in attention and behavior during a naturalistic summer 
research program. The results indicated that medication decreased noncompliance and 
verbal and physical aggression, but had no effect on the frequency of prosocial 
behavior.
Further research on Ritalin indicates that it enhances children’s learning of taught 
and untaught visual relationships (Vyse & Rapport, 1989). Findings of research by 
Malone, Kershner, and Siegel (1988) revealed that Ritalin may selectively improve the 
phonological levjl of word processing. However, Cooter (1988), in his research on the 
effect of Ritalin on reading performance, concluded that "the use of stimulant drugs to 
help underachievers in reading is not supported by research evidence" (p. 466).
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After reviewing the uses and effects of psychoactive drugs in the treatment of 
ADD in children, Pelham (1986) concluded that although 70% of the ADD children 
treated with stimulants demonstrated short-term improvement, the use of stimulant 
drugs alone had not resulted in altered long-term prognosis for treated ADD children.
Despite the focus of attention in these two diametrically opposing "camps," 
some researchers prefer to adopt an eclectic approach to intervention strategies. 
Barkley, Karlsson, Strzelecki, and Murphy (1984) observed the mother-child interaction 
o f three age groups of hyperactive children during free play and task setting using two 
dose levels of Ritalin. The results indicated that the interaction of ADHD boys with their 
mother improved with age, and that ritalin produced further improvement regardless of 
the age examined.
Positive effects of this combined approach was confirmed by Hinshaw and 
Whalen (1984). They assessed the effect of two interventions on hyperactive children’s 
social behavior. The results indicated that both methylphenidate and reinforced self- 
evaluation were superior to the contrast treatments. Medication plus cognitive-behavioral 
self-evaluation proved optimal, and the placebo plus reinforcement alone was 
significantly worse than all the other conditions.
These findings conflicted with those of Pollard, Ward, and Barkeley (1983) who 
found that "parent training [a form of behavioral intervention] alone, or methylphenidate 
alone, is sufficient to produce noticeable, clinically significant improvement in behavior 
in hyperactive children" (p. 64). Brown et al. (1985) noted numerous methodological
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limitations in their review of empirical studies evaluating combined pharmacological and 
nonsomatic treatment with hyperactive children.
Effects of Drugs on Behavior 
According to Brick (1987), drugs can be separated into two categories: drugs 
that affect behavior-called psychoactive drugs-and drugs that do not affect behavior. 
Psychoactive drugs include methylphenidate, amphetamine, cocaine, and thioridazine. 
Once in the circulatory system, psychoactive drugs can exert an effect on an organ. 
However, in the circulatory system, there are several "barriers" that the drug must pass 
before reaching its site of action (target organ) and producing a change in behavior. 
Three of these barriers are the blood capillaries, the blood-brain barrier, and the 
placental barrier.
In the contemporary literature, researchers in the area of neurology generally 
believe that the brain receives, integrates, and responds to sensory information it receives 
from peripheral organs or another receptor, and, in addition, is responsible for all 
cognitive functions. It is also believed that changes in brain cell-cell assemblies-are 
responsible for all behavior, including those changes in behavior produced by 
psychoactive drugs. It is generally believed that all psychoactive drugs produce their 
effects by altering the functional activity of various neurotransmitters.
The Unidimensional Versus Multidimensional 
Controversy
One body of evidence undermining a unidimensional conceptualization of ADHD 
comes from numerous factor analyses of teacher-rating scales which have shown that
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items describing attention deficit and those describing motor hyperactivity load on 
separate factors (Carlson & Lahey, 1983; Lahey, Stempniak, Robinson, & Tyroler, 
1978; Neeper, Lahey, & Frick, 1990; Quay, 1986).
In a study using teacher ratings of the actual DSM-m symptoms of ADD from 
both clinic-referred and nonreferred samples, factor analyses yielded a two-factor solution 
in both samples (Lahey et al., 1988). All inattention items loaded on one factor and 
all hyperactivity items loaded on the second factor. The impulsivity items did not 
form a third factor but tended to be divided between the two factors. Hart et al. 
(1990) provided further evidence that, in terms of behavioral covariation, the defining 
characteristics of ADHD are not unidimensional. These results are consistent with the 
earlier DSM-III definitions which proposed three dimensions of behavior, since 
impulsivity in the traditional sense tended not to form a single dimension with motor 
hyperactivity.
Another drawback in the use of the unidimensional definition of ADHD is the 
problem it creates concerning the DSM-III category of Attention Deficit Disorder 
without Hyperactivity (ADD) (Frick & Lahey, 1991). In a recent study of 177 clinic- 
referred boys, 13 of the IS boys diagnosed with DSM-III ADD also met criteria for 
DSM-III-R ADHD (Lahey, Neeper, & Frick, 1990). This finding tends to suggest 
that it is likely that many children who are diagnosed with ADD may exhibit eight or 
more o f the symptoms of ADHD and be given an ADHD diagnosis, even though they 
may exhibit no motor hyperactivity. Presently, there is little agreement on how to 
operationalize the various symptoms and features that comprise this disorder.
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Because of the vague and varied definition of this disorder, much of the 
current research in this area is contradictory, unreliable, uninterpretable, and difficult 
to replicate in a clear fashion (Routh, 1983). It is generally believed that children 
who have been "categorically" diagnosed with ADHD vary too greatly along the 
syndrome dimensions to permit adequate interpretation of research findings. This is 
seen as a major methodological problem that hinders research.
Summary of Literature Review
The ADHD syndrome is characterized by inappropriate levels of inattention, 
impulsivity, and motor hyperactivity. Its high prevalence in the school-aged 
population and its detrimental impact on a child’s psychosocial functioning make it a 
disorder of grave concern to school personnel, child mental health specialists, and 
physicians. In addition to the primary symptoms, children with attentional problems 
tend to be at risk for other problems in adjustment, such as school learning problems. 
From the literature reviewed, most theories on the etiology of the behavior emphasize 
neurobiological as well as environmental factors.
There appears to be two important criticisms of the DSM-III-R classification 
of ADHD. First, research evidence tends to suggest that children who manifest the 
symptoms of attention deficit with hyperactivity and those without hyperactivity differ 
in many clinically important ways, including simultaneously occurring problems in 
psychosocial adjustment, nature of attentional deficits, and even response to 
remediation procedures. The DSM-III-R definition with its unidimensional 
conceptualization makes no allowance for these differences. Second, substantial
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research evidence does not harmonize with this unidimensional definition. Most 
evidence tends to suggest that attention deficits and motor hyperactivity represent 
distinct behavioral dimensions.
Laboratory methods of assessing inattention, although frequently used, have 
demonstrated moderate but inconsistent evidence of ecological validity. Among them, 
the CCT shows the strongest relationship to parent and teacher ratings of ADD 
symptoms (Barkley, 1991). Mounting research evidence tends to suggest that most of 
the quantitative instruments in current use do not provide adequate assessment of ADD. 
The Gordon Diagnostic System (GDS) and the Thematic Apperception Test (TAT) are 
two such instruments with potential utility. In the area of ADD, most of the 
diagnostic instruments are in the form of rating scales. These have the capacity to 
record many different kinds and subtle aspects of behavior, but they do have some 
serious disadvantages in that they may have low interrater reliability.
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CHAPTER THREE
METHODOLOGY
Introduction
There are few quantitative-based instruments in current use in the area of 
Attention Deficit Disorder With/Without Hyperactivity (ADD/ADHD) and, although 
they may be more objective in their assessment of ADD than the rating scales and 
diagnostic observations, they are far from adequate. The purpose of this study was to 
develop a quantitative-based assessment scale designed to screen students who have, 
or may be at risk for, ADD.
Research Design
A two-group one-way comparison study research design was used in which the 
mean scores on the C-ADDS were compared between matched-pair ADD and non- 
ADD groups. These groups were matched-paired across age and sex. Once the 
parents consented for their children to participate in the study, the C-ADDS was 
administered to the ADD and non-ADD groups of subjects.
This two-group matched pairing procedure controlled for major threats to 
external validity, but the lack of randomization induced some threats to internal
47
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validity which are addressed later in this report. Figure 1 is a diagramatic 
representation of the research design.
Group
Subtests ADD Non-ADD
Letter Sequencing
Numerical Operations
Number Sequencing
Coding
\ iitrnmg Concentration
Color Sequencing
Object Sequence
Attention for Sequencing
Selective Attention
Sentence Repetition
Figure 1. Diagramatic representation of research design.
Population and Sample 
The population for this research investigation comprised over 11,250 children 
o f school age—grades K-8. One hundred of these attended a medical clinic in the 
geographic location of the study. The other 11,150 children were members of three 
school districts randomly selected in Berrien County, Michigan. The subjects were 
drawn from two categories: (1) a group that, in clinical judgment, had been identified 
as having the Attention Deficit Disorder (ADD) and (2) a normal or non-ADD group.
The ADD population comprised 171 students who had been diagnosed as 
having ADD by mental health specialists in reputable medical clinics or by
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physicians. Seventy-one of these were drawn from the school population and 100 
were drawn from the mental health clinic. In each case purposeful sampling 
procedures were utilized.
Pilot Sample
Of the clinic ADD subjects who consented to participate in the study, 9 were 
randomly selected to be part of a pilot study. This ADD pilot sample consisted of 4 
girls and S boys. Another 9 nonADD subjects were used as matched-pairs in the pilot 
study. This pilot study took place between July and August, 1992. The ADD 
subjects were obtained from an ADD clinic and they were match-paired with peers 
from Berrien Springs. The match-pairing was done with respect to age and gender.
Research Sample
Sixty-eight of the population of 171 ADD subjects consented to participate in 
the major research investigation. Another 68 subjects, match-paired from the 
"normal” population, consented to act as controls during the study bringing the total 
sample to 136 subjects.
After the ADD subjects within the respective schools had been identified, the 
attendance register was used to identify students who best matched each of the ADD 
children. In each case, the first non-ADD student who was of the same sex and 
whose birthdate occurred within 2 months of that of the ADD child was selected. As 
far as possible, each of the above two demographic characteristics had adequate
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representation within the study (see Appendix A for a detailed description of the 
matched-pair selection process used within the school system).
It should be pointed out that the nonADD individual matching a given ADD 
subject was selected by the school personnel—usually the counselor-following strict 
criteria prepared by the researcher (see Appendix A). Thus, while the matching 
equated the groups as far as possible, it was not known what two individuals, in fact, 
formed a pair. Additionally, the pairs had not been matched on ability. Therefore it 
was not possible, in the analysis, to profit from the increased power of repeated 
measures analysis of variance (ANOVA) or correlated sample t-tests.
The subjects in the research study were treated anonymously and thus, to avoid 
the duplication of ADD students, steps were taken to ensure that all students from the 
clinic group were from school districts other than the three represented in the study. 
This posed some problems in selecting the matched-pairs for these children because 
none of them could be match-paired with student peers from his/her respective 
classroom setting. An alternative procedure had to be used to match-pair these 
subjects. First, the gender and age (in years and months) of each subject from the 
clinic-group were documented.
Second, a list was generated with the names of children from Berrien Springs 
who had not been diagnosed as having ADD and whose ages fell within 2 months of 
the ADD children documented above. Third, the researcher randomly contacted the 
parents of these non-ADD children to explain to them the nature of the research 
project and to secure their consent for their children to participate in the research
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study. Fourth, those parents who demonstrated a willingness to have their child(ren) 
participate in the project were given a consent form and other materials, similar to 
those sent to the ADD, outlining the nature of the research study and the steps which 
were taken to protect each child. To provide matched-pairs for the clinic group, 
consent forms were received from 30 parents, 22 from Berrien Springs, 4 from 
Coloma, and 4 from Buchanan schools. It should be emphasized that most of these 
parents resided in the Andrews University environs.
Of the 68 consent forms received from ADD subjects, thirty came from a 
mental health clinic and 38 came from within the school setting—21 from Coloma, 12 
from Buchanan, and 5 from Benton Harbor. Of the consent forms received from the 
68 match-paired "normal" subjects, 26 came from Coloma, 16 from Buchanan, 4 
from Benton Harbor, and 22 from the Berrien Springs schools.
After the consent forms had been collected, a request was received from one 
school principal that the research not be conducted in his school. This resulted in 14 
students being dropped from the study. Five of these subjects were ADD students 
and 9 were "normal" students. This complication created disequilibrium between the 
two research groups. Sixty-three ADD and 59 nonADD subjects participated in the 
study giving a total sample size of 122 for this study.
Procedure
The sample for the study came in part from the entire ADD patient population 
in an ADD clinic in southwest Michigan and the entire population o f 6-15-year-old 
students in three school districts in Berrien County. Permission to conduct the
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research investigation was sought from, and granted by, the chairman of the Human 
Subjects Review Committee at Andrews University.
In order to get a sample of Attention Deficit Disorder students, the 
superintendents from the three school districts and the physician/medical doctor in 
charge of the ADD clinic were contacted via letter and telephone to ascertain the 
prevalence of the Attention Deficit Disorder within the location of the study.
A follow-up package containing letters in pre-posted envelopes was sent to each 
of the three superintendents and the doctor in charge of the ADD clinic. They were 
requested to make provisions for the envelopes to be addressed and mailed to the 
parents of each of the ADD children in his/her school district or clinic.
Enclosed in these envelopes were the following documents: (1) personal 
information about the researcher including information with regard to his qualification 
and work experience, (2) a letter outlining the nature and purpose of the study and 
requesting that each parent allow his/her child to participate in the research, (3) a 
statement informing the parents that all information obtained would be treated with 
the strictest confidence, (4) a summary safeguard statement, (5) an outline of the 
selection process, and (6) a permission form for the child to participate in the 
experiment (see Appendix A). This consent form also required the parent to provide 
the researcher with some demographic information about his/her child. This 
demographic information included age and gender.
After permission had been secured from administrative personnel, the school 
principals and personnel at the ADD clinic were contacted to discuss the procedure
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for selecting the students. The ADD sample first had to be obtained. Next the 
individuals who constituted the non-ADD group were selected from the "normal" 
population using a matched-pair procedure. The matched-pair procedure was done 
with respect to age and sex. Letters containing similar contents as those sent to the 
parents of the ADD children were then sent by the school officials to the parents of 
the subjects in this group.
One month after the pilot study had been conducted, liaison personnel within 
the ADD clinic and the respective schools were contacted to set up a convenient time 
to test those subjects who consented to participate in the study. During this time, the 
principal from one school requested that the research not be conducted in his school 
for fear of stigma being attached to the children tested. This complication affected 
the final research sample by inducing disequilibrium between the two groups under 
investigation.
During the study, all the subjects tested were given a briefing about the 
expected length of time for the testing, and all queries were addressed. When the 
time came for a subject to participate in the experiment, the C-ADDS materials with 
which to perform the activities were placed before him/her. The subject was placed 
in a comfortable chair in front of the tester and given clear verbal instructions. A 
statement about the purpose of the test was read clearly and slowly to the child (see 
Appendix B-3), after which the test began. Each test administration followed the 
same testing procedure, and the examiner recorded the child’s responses in
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accordance with the stipulations in the test manual (see Appendix B-3). This was an 
attempt to standardize the testing procedures.
Instrumentation
There is no visible thing called inattention. Rather, we observe differences in 
the way people behave, and then we infer a construct called inattention. An 
instrument may measure the inferred entity-inattention—which we use to explain 
differences in present behavior and to predict differences in future behavior. One 
must accept the idea that the psychological demands of an item change as a function 
of the child’s acculturation, and also as a function of the stimulus and response 
requirement of the items.
There is a hypothetical domain of items that could be used to assess the 
inattention dimension of the ADD disorder. The items in the C-ADDS are a subset of 
such items from this domain. As far as possible, each of the subtests represents a 
power test. A power test is a test designed to measure level of performance under 
ample time conditions. These tests typically have the items arranged in order of 
increasing difficulty (Gronlund, 1976). Such item arrangement is designed to give the 
child practice in the kind of behavior sampled. The instrument was designed to 
screen ADD children within some age range between 6 and 15. In the hands of a 
skilled therapist, the C-ADDS can be used to assist in the early detection of those 
children "at risk" for ADD. The total time to administer the measures in a "test 
format" was, on an average, 40 to 50 minutes.
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Item Generation
Each series of items in the 10 different subtests was generated to measure the 
characteristics of students with attentional deficits. These items were constructed to 
tap various aspects of inattention. Some of these items were modified from existing 
related subtests in established instruments, whereas others were based on theoretical 
discussions of the inattention dimension of the ADHD personality. More specifically, 
items were selected based on theoretical considerations, a review of the relevant 
literature, and on the researcher’s interaction with relevant ADD mental health 
professionals and psychologists with regard to their knowledge of the capacity of each 
item to load onto the inattention factor.
To reduce the artifact of common method variance, different response formats 
were used. The items asked the subjects to perform activities/tasks, listen to 
instructions, and give verbal responses which provided measures on the concentration 
and selective focus aspect of the attentional deficit dimension. The activities ranged 
from intense to relaxed and included performance tasks, listening exercises, and 
structured and unstructured activities.
This preliminary scale was critiqued by seven certified psychologists, six of 
whom have over 10 years experience in the diagnosis of childhood disorders using 
similar type subtest formats. Based on the suggestions and recommendations of these 
professionals, the instrument was modified to incorporate some of their insightful 
recommendations.
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To establish a high content validity for such an instrument, it is always good to 
subject the instrument to rigorous theoretical scrutiny by experts in the relevant fields. 
Sometime before the instrument was administered, it was sent to be critiqued by one 
psychometrician, and two medical doctors who are experts, each with over 10 years 
experience in the diagnosing of the Attention Deficit Disorder. The recommendations 
from these professionals addressed issues such as word choice, sentence structure, and 
subtest length and sequence (see Appendix B). The instrument was then further 
revised to reflect the input of these experts.
Pilot Study
After the final revision of the instrument, a pilot study was conducted using 18 
students; 9 ADD and 9 nonADD matched-paired subjects. An item analysis was 
performed on the pilot study data. The analysis showed that a majority of the items 
in each subscale had discrimination indexes above .20 (see Brown, 1976). While 
there were items that had low or negative item discrimination indexes, these items 
were retained in view of the small sample size of only 18.
To examine if each of the subscales differentiated between the ADD and 
nonADD groups, independent t-tests were performed. The results o f these t-tests are 
shown in Table 51 (see Appendix C). As can be seen, each of the 10 subtests 
significantly differentiated between the ADD and the nonADD groups. In each case, 
the nonADD group performed significantly higher than the ADD group.
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C-ADDS Subtests
The various items generated for the study were classified into 10 subtests on 
the C-ADDS. It must be kept in mind that very few tasks, if any, can tap into a 
single domain of human behavior, and so many of these subtest items provide a 
measure of other behaviors along with attentional problems. Theoretical 
considerations guided in the selection of those subtest items to ensure that the subtests 
identified those areas reflective of an attention deficit. Ten variables were used in the 
study, and were entitled letter sequencing, numerical operations, number sequencing, 
coding, listening concentration, color sequencing, object sequence, attention for 
sequencing, selective attention, and sentence repetition.
Following are the 10 subtests along with an example, a brief description, and a 
rationale for each subtest:
Letter Sequencing
Example: x -q -j .
Description: On the letter sequencing subtest, the child listens to a series of 
letters given orally by the examiner and then repeats the letters verbatim. The letter 
sequencing has two parts: letter sequencing forward which has 20 items and letter 
sequencing backward with 10 items. Both contain series items ranging in length from 
2 to 11 letters. Letter sequencing forward is first administered, followed by letter 
sequencing backward. In each case the test is discontinued after three consecutive 
failures. The subject is given a score of 1 for each correct response and a score of 0 
for each incorrect response. A subject may obtain a maximum score of 30.
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Rationale: Letter sequencing is a measure of short-term auditory memory and 
attention. Performance may be affected by one’s ability to relax or to selectively 
attend to stimuli. Individuals who suffer from excessive anxiety or who suffer from 
attention problems may score low or. this test. Although this subtest may involve 
sequential processing and planning ability, the child’s score is primarily affected by 
his/her attention to the stimuli presented.
Numerical Operation
Example: Father has 10 cookies. If he gives 2 cookies to Peter and 3 to Jill, 
how many would he have left?
Description: The numerical operation subtest contains 13 problems, all of 
which are presented orally. All of the problems are similar to those commonly 
encountered by children within specific age ranges. Answers must be given without 
the use of pencil and paper. All children begin with item 1. The subtest is 
discontinued after three consecutive failures. The first 10 items have one-part 
questions, whereas the questions in items 11 to 13 have more than one part (e.g., 
portion a, b, and/or c). For the first 10 items, the subject is given a score of 1 for 
each correct response and a score of 0 for each incorrect response. For each of the 
last three items, the subject is given one point for each correct portion of the item and 
no point for each incorrect portion of the item. The subject’s score for each of these 
three items is obtained by tallying the number of points from each portion of the item. 
A subject may obtain a maximum score of 18.
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Rationale: The problems on the numerical operation subtest require the child to 
listen to verbal directions, concentrate on selective parts of the questions, and use 
simple numerical calculations. The child must have a basic knowledge of addition, 
subtraction, multiplication, and division, but the emphasis of the problems is not on 
mathematical knowledge but on the noncognitive functions of attention and 
concentration. These two noncognitive skills are vital for success, especially with the 
lengthy questions. Success is influenced by interest, fluctuation of attention, and 
transient emotional reactions.
Number Sequencing
Example: 4-7-4-5-7-4-3.
Description: The number sequencing subtest contains 10 series of numbers, all 
of which are presented orally by the examiner at the rate of one number per second. 
The child listens and each time the number 4 follows immediately after 7 the child is 
required to raise his hand. The number 4 follows immediately after 7 only once in 
each of the first 8 items, but there is multiple occurrence during the 9th and 10th 
items. The test is discontinued after two consecutive failures. A failure occurs when 
the child fails to raise his/her hand correctly or when the child raises his/her hand 
incorrectly in response to an item. For a correct response to each of the first 8 series 
the subject is given a score of 1. A score of 0 is given for any corresponding 
incorrect response to these series. For each of the last two items, the subject is given 
1 point for each correct portion of the item and no point for each incorrect portion of 
the item. The subject’s score for each of these two items is obtained by tallying the
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number of points from each portion of the item. A subject may obtain a maximum 
score o f 12.
Rationale: This is a measure of short-term auditory memory, reaction time, and 
attention. It requires sequential processing and substantial concentration especially 
with the long series. This subtest also requires selective attention. Success is 
influenced by fluctuations in attention and transient emotional reactions.
Wing
Example: (see record form; Appendix B-2).
Description: The coding subtest requires that children copy 100 symbols that 
are paired with letters by the use of a key. The key consists of boxes containing the 
letters A to H and the letter L in the upper part of the box and a symbol in the lower 
part. Each letter has its own unique symbol. The stimuli are boxes containing just a 
letter in the upper part and an empty space in the lower part. Children must write in 
each space the symbol that is paired with the letter in the key. There are five practice 
examples, followed by 100 boxes in the subtest proper. The time limit is 120 
seconds. Subjects are given 1 point for each correct response. A subject may obtain 
a  maximum score of 100.
Rationale: Coding taps the ability to learn an unfamiliar task and involves, 
among other things, short-term memory and attention skills. Success depends not 
only on comprehending the task and using paper and pen skillfully, but on one’s 
concentration and attention skills.
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Listening Concentration
Example: 3-4-6-1-9-6-3-11-4-8-6-......
Description: On the listening concentration subtest, the child listens to a series 
of 30 numbers given orally by the examiner at a rate of one number per second.
Each time any number is repeated the child is required to raise his hand. A given 
number may be repeated more than once within the series and more than one number 
may be repeated within the series. A correct response involves a subject raising 
his/her hand correctly, and an incorrect response involves a child raising his/her hand 
incorrectly. A subject is given 1 point for each response. The subject’s score for this 
subtest is obtained by finding the difference between the correct and incorrect 
responses. No negative scores are be allowed on this test. This subtest has a 
maximum score of 30 points and a minimum score of 0. All items are administered.
Rationale: Listening concentration is a measure of short-term auditory memory, 
reaction time, and attention. It requires good concentration skills, especially for 
series of numbers which are long and where one or more numbers are repeated. 
Success is influenced by fluctuations of attention and concentration.
Color Sequencing
Example: R-Y-B.
Description: This subtest contains 10 items and is discontinued after two 
consecutive failures. Each item requires the child to touch (with his/her finger) a 
series of colored cards in the exact order in which they were touched by the 
examiner. The subject receives 1 point for each correct response to an item and 0
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points for each incorrect response. There is a maximum score of 10 points for this 
subtest. The test is discontinued after three consecutive failures.
Rationale: Color sequencing is a measure of one’s sequential processing~a 
feature that can be affected by one’s concentration and attention. This activity 
requires good concentration and attention skills, especially for long series and where 
one or more colors are repeatedly touched in the series.
Object Sequence
Example: Butterfly-ball-cat-flag.
Description: The examiner first has the subject identify 10 familiar objects. 
This subtest requires the subject to attend to 10 series of picture objects presented 
visually by the examiner. No object is repeated within any given series. The child’s 
task, each time, is to place in the hands of the examiner pictures of the familiar 
objects in the precise order in which they were presented by the examiner. The 
subject receives 1 point for each item scored correctly and 0 points for each item 
scored incorrectly. There is a maximum score of 10 points for this subtest. The test 
is discontinued after three consecutive failures.
Rationale: Object sequence measures short-term auditory memory and 
attention. Success requires concentration and attention. Individuals who suffer from 
excessive anxiety or who suffer from attentional problems may score low on this 
subtest. This subtest may involve sequential processing, planning, and organizational 
ability, but the child’s score is primarily affected by his/her attention to the stimuli.
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Attention for Sequencing
Example: l-3-42-k-25-6-12.
Description: This subtest requires a child to listen to 10 series of numbers 
presented orally by the examiner. The child’s task is to attend to one (part A) or two 
(part B) of the numbers occurring in a specific order in the series and to place the 
cards, with the required numbers, in the hands of the examiner in the order requested. 
The child is told the order of the numbers to be focussed on at the appropriate time.
A correct response occurs when the child gives the correct card(s) to the examiner in 
the right sequence. A failure occurs when a child fails to give the correct card to the 
examiner in the right sequence. The subject receives 1 point for each correct 
response to an item and 0 points for each incorrect response. There is a maximum 
score of 10 points for this subtest. This subtest is discontinued after two consecutive 
failures.
Rationale: This test is a measure of short-term auditory memory and attention. 
It requires sequential processing and substantial concentration, especially for long 
series. This subtest requires selective attention. Success requires good concentration 
and attention skills.
Selective Attention
Example: What is the title of the story?
Description: This subtest requires the child to focus his/her attention on a story 
as it is read orally by the examiner. At the end of the story, the child is asked 14 
questions about the story. Each question (item) is given a score of 1 point for a
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correct response and a score of 0 for an incorrect response. There are a maximum of 
14 points for this subtest. All items in the test are administered.
Rationale: The subtest is a measure of short-term auditory memory and 
attention. It requires the child to concentrate on and selectively attend to the main 
themes of the story. Success is influenced by fluctuation in concentration and 
attention and transient emotional reactions.
Sentence Repetition
Example: The cat is sitting on the mat.
Description: On the sentence repetition subtest, the child listens to a number of 
sentences read orally by the examiner. After the reading of each sentence, the child 
is required to repeat the sentence verbatim. This subtest contains sentences ranging in 
length from 2 to 24 words. The test is discontinued after three consecutive failures. 
An item is scored a 0 if the subject makes one or more omissions. However, for 
subjects between the ages of 6-0-0 and 9-11-30, items 8 through 13 may be scored as 
being correct if fewer than three omissions are made. There is a maximum of 14 
points for this subtest. The subtest is discontinued after three consecutive failures.
Rationale: This subtest is a measures of short-term auditory memory and 
attention. Success requires concentration and attention. Individuals who suffer from 
excessive anxiety, or who suffer from attentional problems may score low on this 
subtest. This subtest may involve verbal comprehension, verbal expression, and 
memory, but the child's score is primarily affected by his/her attention to the stimuli.
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Data Collection and Analysis
The formal data collection began as the instrument was administered to 122 
students—63 ADD subjects and 59 matched-pair counterparts. The responses from the 
subjects were subjected to psychometric analyses to determine whether the subtests or 
some subset of them could be legitimately combined into a single diagnostic screening 
scale. This psychometric analysis allowed for the inspection of the item 
discrimination index and the identification of those subtests which best discriminated 
between the two groups. Using Brown’s (1976) rule o f thumb, a discrimination index 
of .20 was used as the criterion for inclusion in the set of items.
A series of analytical procedures was used to analyze the data. Kuder 
Richardson-20 was used to measure the reliability of each subtest measure on the C- 
ADDS. Discriminant analysis was used to examine the discriminant validity of the 
instrument. Various group comparisons were made using t-test and ANOVA 
procedures.
Null Hypotheses
The following null hypotheses were examined in this study. For each 
hypothesis the .05 level of probability was assigned as the region of rejection.
1. There is no significant difference between the ADD and the nonADD groups 
on the subtest means on the C-ADDS.
2. There is no significant difference between the means of the males and 
females on the C-ADDS subtests.
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3. There is no significant interaction between gender and test group 
(ADD/nonADD).
4. There are no significant differences among the means of the 6-9, 10-12, and 
13-15 age groups on the C-ADDS subtests.
5. There is no significant interaction between age group and test groups 
(ADD/nonADD).
6. There is no linear combination of the nine C-ADDS subtest measures which 
can significantly discriminate between the ADD and nonADD groups.
Summary
This chapter has presented the methodology used to determine if the items in 
the various subtests of the C-ADDS significantly discriminate between ADD and 
nonADD groups. The approach taken in conducting the study, the research design 
employed, the selection of the population and sample, the development and pilot 
testing of the instrument, the procedures, and the methods of data analysis were 
explained.
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RESULTS
Introduction
This chapter is divided into several sections. The first section presents a brief 
description of the purpose of the study and a brief description of the procedures. This 
is followed by a description of the participating sample. The major section of the 
chapter deals with the item analysis and selection, the basic data, and the testing of 
hypotheses.
Emboss
The purpose of this research was to develop a quantitative-based assessment 
scale which is designed to screen students who have, or may be at risk for, Attention- 
Deficit Disorder (ADD). It was hoped that the findings from this study, while adding 
to the knowledge base in the field of education, would also shed some light on 
assessment and classification practices, and address some of the concerns regarding 
the number of ADD students who qualify for special education placement and the 
distribution of these children in the various special education programs.
67
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Procedure
The sample for the study came in part from the entire 6-15-year-old ADD 
patient population in an ADD clinic in southwest Michigan and the entire population 
of 6-15-year-old students in three school districts in Berrien County. Once permission 
to conduct the study had been secured from the relevant authorities, a package 
containing letters in pre-posted envelopes was sent to each of the three superintendents 
and the doctor in charge of the ADD clinic. Additionally, a request was made for 
them to make provisions for the envelopes to be addressed and mailed to the parents 
of each of the ADD children in his/her school district or clinic.
Enclosed in these envelopes were the following documents: (1) personal 
information about the researcher, including information with regard to his 
qualification and work experience, (2) a letter outlining the nature and purpose of the 
study and requesting that each parent allow his/her child to participate in the research, 
(3) a statement informing the parents that all information obtained would be treated 
with the strictest confidence, (4) a summary safeguard statement, (5) a consent form 
for the child to participate in the experiment, and (6) an outline of the selection 
process for the selection of the subjects (see Appendix A).
After the ADD sample had been obtained, the individuals who constituted the 
non-ADD group were selected from the non-ADD population using a matched-pair 
procedure. As far as possible, the procedure for the matched-pair selection was done 
as outlined in Appendix A. Letters containing similar contents to those sent to the
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parents of the ADD children were then sent to the parents of the subjects in this 
group.
Prior to the major research study, 9 ADD students were randomly selected to 
serve as subjects in an initial pilot study. Since these subjects were not obtained 
within a school setting, it was not feasible to match-pair them with student peers from 
within their respective classroom settings. Alternative procedures had to be made to 
match-pair these subjects. These procedures are outlined on pages 53 and 54.
Once convenient times had been set up for testing in each of the institutions, 
the testing process began. When the time came for a subject to participate in the 
experiment, he/she was shown the necessary materials with which to perform the 
activities. The subject was placed in a comfortable chair in front of the examiner and 
given clear verbal instructions.
A statement about the purpose of the test was clearly and slowly read to the 
child (see Appendix B-3). Following this, the testing began. In an attempt to 
standardize the testing procedures, the examiner, during each administration, followed 
the same testing procedure, and recorded the child’s responses in accordance with the 
stipulations in the test manual.
During this time, the principal from one school requested that the research not 
be conducted in his school for fear of a "stigma" being attached to the children tested. 
Efforts to guarantee the children’s protection proved futile. During the study, all the 
subjects tested were given a briefing about the expected length of time for the testing, 
and all queries were addressed.
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Sample
The entire population of 6-15-year-old children in Coloma, Buchanan, and 
Benton Harbor was solicited to participate in the study. From this population 71 
subjects had been medically diagnosed as having the Attention Deficit Disorder. Of 
these 71 subjects, 33 participated in the research study. Of these ADD subjects, 16 
came from the Coloma schools, 12 from the Buchanan schools, and 5 from the 
Benton Harbor schools.
An additional 30 subjects identified through a medical clinic participated 
giving a final sample size of 63 ADD subjects. As a control, 59 subjects match- 
paired from the "normal" population also participated, giving a total sample size of 
122 for this study. The breakdown of the subjects by numbers, percentages (in 
parenthesis), and classification is given in Table 1 below.
TABLE 1
BREAKDOWN OF THE SUBJECTS BY GROUP, NUMBERS, 
PERCENTAGES (IN PARENTHESES),
AND SCHOOL DISTRICTS
Group Dist 1 Dist 2 Dist 3 Clinic Total
ADD 16(25) 12(19) 5(08) 30(48) 63
nonADD 13(22) 12(20) 4(07) *30(51) 59
Total 29(24) 24(20) 9(07) 60(49) 122
* Berrien Springs schools provided m ost of the m atched-pairs for this clinic group.
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A major procedural problem was the match-pairing of the clinic group. 
Since all of these subjects came from schools other than the three schools involved in 
the study, it was difficult to match-pair each of them with a student-peer from his/her 
respective classroom setting. The matched-pairs for this group came from the Berrien 
Springs, Coloma, and Buchanan schools. The match-paired selection process used 
with the clinic sample is as outlined on pages S3 and 54.
There were 67 males and 55 females in the final sample. Thirty-six of the 
males and 27 of the females had been diagnosed as having ADD. Of the 122 
subjects, 43 were between the ages of 6 and 9, 47 between 10 and 12, and 32 were 
above 12 years of age.
Item Analysis and Selection
An item analysis was performed to determine those items which had a 0
response rate, a 0 success rate, a 100% success rate, or an item-total correlation
coefficient below 0.20. Kuder Richardson-20 (KR-20) was estimated for each of the
10 subtests on the C-ADDS. KR-20 provides a measure of internal consistence of an
instrument (Tuckman, 1988).
The rationale for the inclusion and exclusion of items was guided, in part, by
Lien (1976) who states that:
Normally, items which are answered by all or failed by all are invalid and 
would not be kept. However, one or two, depending on the length of the test, 
of the items which every one answered correctly might be used as motivational 
items, even though invalid, (p. 27)
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This rationale was also guided by Brown’s (1976) rule of thumb which requires 
that in order for an item to have meaningful discriminative power it should have a 
correlation coefficient (r) of .20 or higher. Theoretical considerations were also taken 
into account and formed part of the rationale for the inclusion and exclusion of the 
various items from the study.
Table 2 highlights those items which were "statistically" recommended for 
exclusion from further analysis because they had (1) 0 response rate, (2) 0% success 
rate, (3) 100% success rate, or (4) a discrimination index below 0.20.
According to Lien (1976), item analysis works best on tests in which the items 
are highly intercorrelated, but caution should be taken when making judgments on 
items based on the analysis of a relatively small sampling of students. Brown (1976) 
suggests that in such cases the selection of items requires balancing and compromising 
both theoretical and research considerations since it may be necessary to include less 
than discriminating items in order to ensure the desired content balance.
The C-ADDS was designed to be a power test (see Gronlund, 1976, p. 21). 
However, because of the nature of ADD, one timed subtest (coding) was included 
specifically to assess the subjects’ level of concentration while allowing for a change 
in the test format. It is not standard procedure to use the KR-20 to analyze timed 
tests items. However, this was done on this single test to allow for consistency in the 
analysis. The discriminant ability of an item used to assess this population may be 
influenced by the position of the item within the subtest. For this reason, some of 
those items with a 100% success rate or discriminant indexes below .20 were retained
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TABLE 2
ITEM STATISTICALLY RECOMMENDED 
FOR REMOVAL FROM C-ADDS
Variables Items Retained Items Suggested for Removal*
Numerical operations 1-14 None
Letter sequencing 1-30 *1, 10, **9, 18, 19, 20, 28-30
Sequencing None None
Object sequence 1-10 *1, **10
Listening concentration 1-30 *1-4, **8, 9
Attention for sequencing 1-10 none
Color sequencing 1-10 **1, **10
Coding 1-70 *1-3, 6, **5, 7, 10, ***66-100
Selective attention 1-14 None
Sentence repetition 1-14 *2, **1, 3
‘All items statistically recommended for removal were those with 100% success denoted by *, those with 
discrimination index< .20  denoted by **, and those with zero success/response rate denoted by ***.
74
to maintain the subtest-item sequence of the test, to give the subjects practice in the 
kinds o f behaviors samples, and to ensure some level of student success.
Item Selection
Not every item "statistically" recommended for removal from the instrument 
was removed. Theoretical considerations were also taken into account in determining 
the composition of the final instrument and on the item sequencing within the 
instrument. This section gives a brief description of C-ADDS and examines the 
rationale for the composition of each subtest in terms of item selection and item 
sequencing. For each subtest the reliability coefficient alpha is displayed in the 
relevant tables. Each table also highlights the item difficulty and discrimination index 
for each item within that subtest.
Letter Sequencing
The letter sequencing subtest has 30 items divided into two parts: letter 
sequencing forward (20 items) and letter sequencing backward (10 items). Both 
contain series ranging in length from 2 to 11 letters. A subject may obtain a 
maximum score of 30. Letter sequencing is a measure of short-term auditory 
memory and attention. Performance may be affected by one’s ability to relax or to 
selectively attend to stimuli.
From the results (shown in Table 3), the letter sequencing subtest had a 
reliability coefficient of .843. Items 1, 2, 16, 17, 18, 19, 20, 28, 29, and 30 each 
had a discrimination index of 0 with a 100% success rate on items 1 and 2, and a
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TABLE 3
ITEM ANALYSIS: LETTER SEQUENCING 
Items Item Difficulty Discrimination Index
1-2 1.0000 .0000
3 0.9918 .2430
4 0.9918 .2430
5 0.9180 .3935
6 0.8689 .4642
7 0.6885 .6237
8 0.6230 .6040
9 0.3361 .6801
10 0.2459 .6947
11 0.2131 .7185
12 0.1148 .6038
13 0.0902 .6210
14 0.0328 .3837
15 0.0246 .2537
16-20 0.0000 .0000
21 0.9918 .2340
22 0.8443 .4993
23 0.5574 .5741
24 0.2541 .7018
25 0.3033 .7081
26 0.0984 .4572
27 0.0246 .2715
28-30 0.0000 .0000
Reliability Coefficient=0.843
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100% failure rate on items 16, 17, 18, 19, 20, 28, 29, and 30. However, all of the 
items in the subtest were retained. Following the suggestion of Brown (1976), the 
easy items were retained to give the subjects practice in the kinds of behaviors 
sampled and to ensure some level of ADD-student success. The discontinuation 
criterion on this subtest is failures on three consecutive items. Because of the limited 
sample size in this study, the responses may not represent a true ceiling of responses 
on this subtest, and so the difficult items were retained to provide such a ceiling.
Numerical Operations
The numerical operation subtest contains 13 items, all of which are similar to 
those commonly encountered by children within specific age ranges. A subject may 
obtain a maximum score of 18. Some items are allotted more than 1 point (see 
Appendix B-3). The two noncognitive skills of attention and concentration are vital 
for success which is influenced by interest, fluctuation of attention, and transient 
emotional reactions.
From the results (shown in Table 4), the numerical operation subtest had a 
reliability coefficient alpha of .788. Although each of the items had a low item 
difficulty, below .30, they were all retained since each of them had a discrimination 
index greater than 0.20.
Number Sequencing
The number sequencing subtest contains 10 series of numbers which measure 
short-term auditory memory and attention. It requires sequential processing,
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TABLE 4
ITEM ANALYSIS: NUMERICAL OPERATIONS 
Items Item Difficulty Discrimination Index
1 .2840 .2818
2 .2480 .2818
3 .2459 .3591
4 .2090 .4846
5 .2439 .4080
6 .1619 .6540
7 .2172 .4932
8 .1701 .6311
9 .1045 .5787
10 .1291 .6137
11 .2172 .7471
12 .1352 .6410
13 .1045 .6813
Reliability Coefficient=.788
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substantial concentration, and sustained attention especially with the long series. 
Success is influenced by fluctuations in attention and transient emotional reactions. A 
maximum score of 12 may be obtained. Items 9 and 10 were allotted 2 points each 
(see Appendix B-3).
From the results (shown in Table 5), the number sequencing subtest had a 
reliability coefficient of .454. Although each of the items in the subtest had a 
discrimination index above 0.20, this subtest was removed from the instrument 
because the reliability coefficient was too low, and as a means of reducing the number 
of activities for the ADD subjects.
Object Sequence
The object sequence subtest has a maximum score o f 10 points. It is a measure 
of short-term auditory memory and attention. Success requires concentration and 
attention. This subtest may involve sequential processing and planning and 
organizational ability, but the child's score is primarily affected by his/her attention to 
the stimuli.
From the results (shown in Table 6), the object sequence subtest had a 
reliability coefficient alpha of .613. Items 1 and 10 each had a discrimination index 
below .20. The discrimination index of 0 on item 1 was due to a 100% success rate 
on the item because of its low level of difficulty. The .107 discrimination index on 
item 10 was due to a high failure rate on this item due to its high level of difficulty. 
All of the items in the subtest were retained.
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TABLE 5
ITEM ANALYSIS: NUMBER SEQUENCING
Items Item Difficulty Discrimination Index
j. .8934 .3287
2 .9016 .4415
3 .9016 .4366
4 .9836 .4094
5 .9426 .4174
6 .8852 .6471
7 .8607 .6282
8 .9180 .4392
9 .5328 .3446
10 .4098 .3410
Reliability Coefficient=.454
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TABLE 6
ITEM ANALYSIS: OBJECT SEQUENCE
Items Item Difficulty Discrimination Index
1 1.0000 .0000
2 .9918 .2436
3 .9262 .4359
4 .7869 .5510
5 .6148 .6371
6 .4016 .6657
7 .2787 .6806
8 .1230 .5426
9 .0574 .3066
10 .0164 .1074
Reliability Coefficient=.613
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Following the suggestion of Brown (1976), the easy item was retained. The 
discontinuation criterion on this subtest is failure on three consecutive items. Item 10 
was retained to contribute to a ceiling.
Listening Concentration
The listening concentration subtest consists of a series of 30 items. There is a 
maximum score of 30 points for this subtest and a minimum score of 0. Listening 
concentration is a measure of short-term auditory memory and attention. It requires 
good concentration skills especially for series of numbers which are long and where 
one or more numbers are repeated. Success is influenced by fluctuations of attention 
and concentration.
From the results (shown in Table 7), the listening concentration subtest had a 
reliability coefficient of .721. Items 1, 2, 3, and 4 each had a discrimination index of 
0 with a 100% success rate on each of these items. Items 8 and 9 each had a 
discrimination index below 0.20. Like the coding subtest, responses on the listening 
concentration subtest is a function of item sequencing and, since all items had a high 
response rate, they were all retained to maintain the item sequence. Items 8 and 9 
were retained since their retention reduced the reliability coefficient of the subtest by 
only .002.
Attention for Sequencing
The attention for sequencing subtest has a maximum score of 10 points. This 
test is a measure of short-term auditory memory and attention. It requires sequential
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TABLE 7
ITEM ANALYSIS: LISTENING CONCENTRATION
Item s Item  D ifficu lty D iscrim ination  Index
1-4 1.0000 .0000
5 .8852 .4483
6 .9590 .2714
7 .8033 .4649
8 .9426 .1712
9 .9508 .0983
10 .8852 .3338
11 .8934 .3477
12 .8443 .4619
13 .9180 .2238
14 .8770 .3804
15 .7787 .4385
16 .7869 .3576
17 .8770 .2915
18 .8607 .3835
19 .8770 .3878
20 .6721 .4401
21 .6967 .3443
22 .7705 .3497
23 .8115 .3006
24 .8689 .2881
25 .8525 .4680
26 .8770 .2619
27 .8279 .3421
28 .8279 .2970
29 .6639 .5848
30 .6148 .3664
Reliability Coefficient=.721
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processing and substantial concentration especially for long series. This subtest 
requires selective attention. Success requires good concentration and attention skills. 
From the results (as shown in Table 8), the attention for sequencing subtest had a 
reliability coefficient alpha of .851. The items in the subtest were retained since each 
of them had a modest item difficulty and a discrimination index above 0.20.
Color Sequencing
The color sequencing subtest contains 10 items and has a maximum score of 10 
points. It is a measure o f one’s sequential processing-a feature that can be affected 
by one’s concentration and attention.
From the results (see Table 9), the color sequencing subtest had a reliability 
coefficient alpha of .735. Items 1 and 10 each had a discrimination index below .20. 
The discrimination index of .164 on item 1 is due to the item’s low level of difficulty. 
The 0 discrimination index on item 10 was due to a 100% failure rate on this item.
All of the items in the subtest were retained. Following the suggestion of 
Brown (1976), item 1, the easy item, was retained to give the subjects practice in the 
kinds of behaviors sampled and to ensure some level of ADD-student success. The 
discontinuation criterion on this subtest is failure on three consecutive items. Because 
of the limited sample size in this study, the responses may not represent a hue ceiling 
of responses to this subtest, and so item 10, the difficult item, was retained to provide 
such a ceiling.
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TABLE 8
ITEM ANALYSIS: ATTENTION FOR SEQUENCING
Items Item Difficulty Discrimination Index
1 .4590 .4237
2 .4262 .4985
3 .3197 .6565
4 .3402 .6927
5 .2992 .6495
6 .3443 .6701
7 .2910 .7696
8 .2787 .6254
9 .2746 .7050
10 .2828 .7728
Reliability Coefficient=.851
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
85
TABLE 9
ITEM ANALYSIS: COLOR SEQUENCING 
Items Item Difficulty Discrimination Index
1 .9836 .1640
2 .9918 .2256
3 .9344 .3566
4 .4754 .6787
5 .2705 .8128
6 .1557 .7682
7 .0902 .6397
8 .0984 .5636
9 .0984 .6469
10 .0000 .0000
Reliability Coefficient=.735
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
86
Coding
The coding subtest requires that children copy symbols that are paired with 
other symbols with the use of a key. There are five practice examples, followed by 
100 boxes in the subtest proper. The time limit is 120 seconds. A subject may 
obtain a  maximum score of 100. Coding taps the ability to learn an unfamiliar task 
and involves, among other things, short-term memory and attention skills. Success 
depends not only on comprehending the task and using paper and pen skillfully, but 
on one’s ability to concentrate and engage in selective attention.
From the results in Table 10, the coding subtest had a reliability coefficient 
alpha of .965. Items 1, 2, 3, 6, and 66 to 100 each had a discrimination index of 0 
with a 100 % success rate on items 1, 2, 3, and 6, and a 100% failure rate on items 
66 to 100. Items 5, 7, and 10 each had a discrimination index below 0.20.
With the exception of items 66 to 70, all other items with a 0 response rate 
were removed from the instrument. Items 66 to 70 were retained to provide a ceiling 
for this subtest. The coding subtest is a timed test and success on it is, among other 
things, a function of the sequence of the items. Hence, items 5, 7, and 10, each with 
low item difficulty below .30 and a discrimination index below 0.20, were retained to 
maintain the item sequence of the instrument. The revised subtest contains 5 practice 
items and 70 test items and had a reliability of .961.
Selective Attention
The selective attention subtest is a story entitled "A Day I’ll Never Forget." At 
the end of the story the subject is asked 14 questions about the story. There is a
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TABLE 10 
ITEM ANALYSIS: CODING
Item Item Difficulty Discrimination Index
1 1.0000 .0000
2 1.0000 .0000
3 1.0000 .0000
4 .9918 .2182
5 .9836 .1697
6 1.0000 .0000
7 .9918 .0889
8 .9754 .2781
9 .9918 .2182
10 .9672 .1697
11 .9836 .2857
12 .9672 .2455
13 .9672 .3386
14 .9426 .3204
15 .9344 .4673
16 .9016 .4569
17 .9180 .4466
18 .9098 .5478
19 .8607 .5636
20 .8852 .4946
21 .8607 .5672
22 .8279 .6491
23 .8361 .6386
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T ab le 1 0 -C ontinued .
Item s Item  D ifficu lty  D iscrim ination  Index
24 .8115 .6534
25 .7869 .6663
26 .7787 .7283
27 .7459 .7540
28 .7377 .7450
29 .6885 .7267
30 .7377 .7771
31 .6967 .7747
32 .6639 .7660
33 .6393 .7895
34 .5902 .7776
35 .5902 .8088
36 .5656 8138
37 .5410 .8258
38 .4836 .7896
39 .4918 .8260
40 .4344 .7953
41 .4262 .7774
42 .4180 .8131
43 .3607 .7757
44 .3525 .7927
45 .3443 .7907
46 .3115 .7704
47 .2869 .7525
48 .2623 .7321
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T ab le 10-C o n tin u e d .
Items Item Difficulty Discrimination Index
49 .2459 .7167
50 .1967 .6659
51 .1803 .6552
52 .1721 .6446
53 .1475 .6087
54 .1230 .5736
55 .0984 .5361
56 .0820 .5063
57 .0738 .4868
58 .0738 .4868
59 .0738 .4868
60 .0492 .4046
61 .0246 .3982
62 .0246 .3082
63 .0246 .3082
64 .0164 .2603
65 .0164 .2603
66-100 .0000 .0000
Reliability Coefficient=.96S
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maximum of 14 points for this subtest. This subtest is a measure of short-term 
auditory memory and attention. It requires the child to concentrate on and selectively 
attend to the main themes of the story. Success is influenced by fluctuation in 
concentration and attention and transient emotional reactions.
From the results (see Table 11), the selective attention subtest had a reliability 
coefficient of .772. The items in the subtest were retained because each of them had 
a modest item difficulty and a discrimination index above 0.20.
Sentence Repetition
The sentence repetition subtest contains 14 items and has a maximum score of 
14 points for this subtest. It is a measure of short-term auditory memory and 
attention. This subtest may involve verbal comprehension, verbal expression, and 
memory, but the child’s score is primarily affected by his/her attention to the stimuli.
From the results (shown in Table 12), the sentence repetition subtest had a 
reliability coefficient of .780. Items 1, 2, and 3 each has a discrimination index 
below 0.20. The low discrimination index on these items was due to a high 
percentage success rate on the items because of their low levels of difficulty. All of 
the items in the subtest were retained to give the subjects practice in the kinds of 
behaviors sampled and to ensure some level of ADD-student success.
Test developers and test analysts readily agree that test items should be 
arranged in order from easy to difficult. However, there is no consensus with regard 
to what success rates constitute easy, moderate, or difficult items. Lien (1976) 
suggest that items with success rates between 30% and 70% are moderate items and
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TABLE 11
ITEM ANALYSIS: SELECTIVE ATTENTION
Items Item Difficulty Discrimination Index
1 .6393 .4827
2 .6967 .4563
3 .4098 .5018
4 .7623 .5119
5 .5492 .5103
6 .8770 .4783
7 .9262 .5947
8 .8770 .3244
9 .6885 .5455
10 .9016 .3785
11 .8361 .6086
12 .5738 .5998
13 .8934 .5043
14 .6311 .6157
Reliability Coefficient=.772
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
92
TABLE 12
ITEM ANALYSIS: SENTENCE REPETITION
Items Item Difficulty Discrimination Index
1 .9918 -.0359
2 1.0000 .0000
3 .9836 .1086
4 .9262 .3794
5 .8115 .4830
6 .5738 .5881
7 .5328 .6723
8 .4426 .7600
9 .0984 .4707
10 .0574 .3588
11 .2623 .7499
12 .1721 .7258
13 .1639 .6858
14 .0246 .2808
Reliability Coefficient=.780
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items below 30% success rate and above 70% success rate are considered to have low 
and high levels of difficulty respectively.
The level of item difficulty is not determined simply by the percentage of 
successful responses. The response rate and other factors should be regarded. Apart 
from this research analysis, other factors, based on processing and learning theory, 
were also taken into consideration in the arrangement of these items in order of 
difficulty. The items in the C-ADDS device were finally revised, and because of the 
above theoretical considerations guided by Lien (1976), the remaining items were 
retained in the original sequence.
Summary
The results of the item analysis showed the subtest items, generally, to have 
adequate discriminative ability. Items 71 to 100 on the coding subtest were omitted 
from the final instrument because each of them had a 0 response rate. The sequence 
subtest was omitted from the final instrument because it had too low a reliability 
coefficient alpha (0.454).
With the exception of the object sequence subtest, each of the remaining 
subtests generated moderate to high reliability coefficients between 0.72 and 0.96. It 
is therefore necessary to interpret the responses on this subtest with some measure of 
caution. The items in each of these remaining subtests were retained, although some 
of them had discrimination indices below the recommended value of .20. The 
discussion of the rationale for their inclusion can be found in the item selection 
subsection on pages 73-74.
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Basic Data
The means of the ADD and nonADD groups on the 9 C-ADDS were compared 
using the procedure of Analysis of Variance. The means and standard deviations 
showing the performance of the ADD and the non-ADD groups on the nine subtests 
of the C-ADDS are shown in Table 13. The nonADD group scored higher than the 
ADD group on each of the nine subtests. These results are shown in Table 13.
Test of Hypotheses
Each of the following hypotheses was tested with a .05 level of probability 
assigned as the region of rejection.
1. There is no significant difference between the ADD/ADHD and the 
nonADD/ADHD groups on the subtest means on the C-ADDS.
2. There is no significant difference between the means of the males and 
females on the C-ADDS subtests.
3. There is no significant interaction between gender and test groups.
4. There are no significant differences among the means of the 6-9, 10-12, and 
13-15 age groups on the C-ADDS subtests.
5. There is no significant interaction between age group and test groups.
6. There is no linear combination of the nine C-ADDS subtest measures which 
can significantly discriminate between the ADD/AD HD and nonADD/ADHD groups.
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TABLE 13
GROUP MEANS AND STANDARD DEVIATIONS
Variables X
NonADD
(n=59)
Std X
ADD
(n=63)
Std
Possible
Range
1. Letter sequencing 13.31 3.55 9.25 2.31 0-30
2. Numerical operations 11.41 2.82 8.17 2.62 0-18
3. Object sequencing 6.05 1.52 4.40 1.14 0-10
4. Listening concentration 27.69 1.96 23.68 3.29 0-30
5. Attention for sequencing 8.47 1.90 4.90 2.81 0-10
6. Color sequencing 4.98 1.82 3.27 0.90 0-10
7. Coding 43.37 12.30 31.16 11.67 0-70
8. Selective attention 11.93 2.25 8.70 2.63 0-14
9. Sentence repetition 8.66 2.40 5.67 1.61 0-14
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Hypotheses 1.2.  and 3
Hypotheses 1, 2, and 3 were each tested nine times, one for each subtest 
(hypotheses 1A to II, 2A to 21, and 3A to 31). They were tested by 2-way ANOVA. 
The results are presented in sets of three hypotheses, subtest by subtest. Mean scores 
for each subtest by nonADD/ADD and gender are presented in Table 52 to 55 (see 
Appendix C).
Letter Sequencing
Hypothesis 1A: There is no significant difference between the nonADD and 
ADD group on the letter sequencing subtest means on the C-ADDS.
Hypothesis 2A: There is no significant difference between males and females 
on the letter sequencing subtest means on the C-ADDS.
Hypothesis 3A: There is no significant interaction between gender and test 
groups on the letter sequencing subtest on the C-ADDS.
Table 14 shows the ANOVA table for the test of these three hypotheses. 
Hypothesis 3A is rejected. Thus, despite the significant F-ratio for ADD/nonADD, it 
is generally not meaningful to interpret the main effects (Pedhazur, 1982). This is 
because there is significant interaction. The presence of an interaction indicates that 
the treatments of a given factor do not have constant effects, but rather that their 
effects vary depending on the treatment of the other factors with which they are 
combined. Therefore, it was necessary to study the simple effects. The idea behind 
simple effects is that differential effects of treatments of one factor are studied, in
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TABLE 14
ANOVA: LETTER SEQUENCING
Sources of Variance df SS MS F P
ADD/nonADD 1 S00.014 500.014 58.19 <.0001
Sex 1 0.967 0.967 0.11 .7378
Interaction 1 47.467 47.467 5.52 <.0204
Error 118 1014.01 8.593
turn, for each treatment of the other factor. The results of the four resulting t-tests 
were as follows (see Appendix C):
1. For males, the mean score for the nonADD group was significantly higher 
than that of the ADD group (t=7.22, df=65, p< .0005, nonADD m ean=14.00, 
ADD mean=8.81).
2. For the females, the mean score for the nonADD group was significantly 
higher than that of the ADD group (t=3.39, df=53, p=.0013, nonADD
mean=12.54, ADD mean=9.85).
3. For the ADD group, the difference between the means of the males and 
females was not significant (t=1.80, df=61, p=.0755, male mean=8.81, female 
mean=9.85).
4. For the nonADD group, the difference between the means of the males and 
females was not significant (t=1.60, df=57, p=.1143, male m ean=14.00, female 
mean=12.54).
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The male and female groups both reported significant differences between the 
ADD and nonADD groups. However, the magnitude of the difference was greater 
for the males (5.19) than the females (2.69), suggesting that differences between 
nonADD and ADD may be related to gender.
Numerical Operations
Hypothesis IB: There is no significant difference between the nonADD and 
ADD group on numerical operations subtest means on the C-ADDS.
Hypothesis 2B: There is no significant difference between males and females on 
the numerical operations subtest means on the C-ADDS.
Hypothesis 3B: There is no significant interaction between gender and test 
groups on the numerical operations subtest on the C-ADDS.
Table 15 shows the ANOVA table for the test of these hypotheses.
Hypothesis 3B is retained. There is no significant interaction. Therefore, the main 
effects may be interpreted. Both hypotheses IB and 2B are rejected. The mean of 
the nonADD group (11.41) was significantly higher than the mean of the ADD group 
(8.17); and the males (10.2) scored significantly higher than the females (9.1).
Object Sequence
Hypothesis 1C: There is no significant difference between the nonADD and 
ADD group on the object sequence subtest means on the C-ADDS.
Hypothesis 2C: There is no significant difference between males and females on 
the object sequence subtest means on the C-ADDS.
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TABLE 15 
ANOVA: NUMERICAL OPERATIONS
Sources of Variance df SS MS F P
ADD/nonADD I 318.290 318.290 45.82 <.0001
Sex I 45.677 45.677 6.58 .0116
Interaction 1 20.021 20.021 2.88 .0922
Error 118 819.619 6.946
Hypothesis 3C: There is no significant interaction between gender and test 
groups on the object sequence subtest on the C-ADDS.
Table 16 shows the ANOVA table for the test of these three hypotheses. 
Hypothesis 3C is rejected because there was significant interaction. Thus, despite the 
significant F-ratio for ADD/nonADD, it is generally not meaningful to interpret the 
main effects. Therefore, it was necessary to study the simple effects. The results of 
the four resulting t-tests were as follows:
1. For males, the mean for the nonADD group was significantly higher than 
that of the ADD group (t=7.00, df=65, p<.0005, nonADD mean=6.42, ADD 
mean=4.08).
2. For the females, the mean of the nonADD group was significantly higher 
than the mean of the ADD group (t=2.52, df=53, p=.0147, nonADD mean=5.64, 
ADD mean =4.81).
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3. For the ADD group, the mean score for the females was significantly higher 
than that of the males (t=2.62, df=61, p=.0108, female mean =4.81, male
mean=4.08).
4. For the nonADD group, the mean score for the males was significantly 
higher than that of the females (t=2.00, df=57, p=.0499, male mean=6.42, female 
mean=5.64).
TABLE 16 
ANOVA: OBJECT SEQUENCE
] Sources of Variance df SS MS F P
1 ADD/nonADD 1 83.352 83.352 49.47 <•0001
Sex 1 .001 .001 0.00 .9846
Interaction 1 17.125 17.125 10.16 <.0018
Error 118 198.801 1.685
In each of the male and female groups, the mean of the nonADD scores was 
significantly higher than that of the ADD scores. However, the ADD-nonADD 
difference was greater for males than females. There was a significant difference 
between the mean score for the male and the females in each of the test groups. The 
direction of the difference is in favor of the females in the ADD group but reversed in 
the nonADD group. Not only were the magnitude and direction of the gender 
differences dependent upon ADD/nonADD group membership, but the magnitude and 
direction of the ADD/nonADD differences were dependent on gender.
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Listening Concentration
Hypothesis ID: There is no significant difference between the nonADD and 
ADD group on the listening concentration subtest means on the C-ADDS.
Hypothesis 2D: There is no significant difference between males and females 
on the listening concentration subtest means on the C-ADDS.
Hypothesis 3D: There is no significant interaction between gender and test 
groups on the listening concentration subtest on the C-ADDS.
Table 17 shows the ANOVA table for the test of these three hypotheses.
TABLE 17
ANOVA: LISTENING CONCENTRATION
Sources of Variance df SS MS F P
ADD/nonADD t 490.496 490.496 73.85 <•0001
Sex 1 7.579 7.579 1.14 .2876
Interaction I 102.881 102.881 15.49 <.0001
Error 118 783.700 6.642
Hypothesis 3D is rejected because there was significant interaction. Thus, despite the 
significant F-ratio for ADD/nonADD, it is generally not meaningful to interpret the 
main effects. Thus, it was necessary to study the simple effects. The results of the 
four resulting t-tests were as follows:
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1. For males, the mean score for the nonADD group was significantly higher 
than that of the ADD group (t=8.58, df=65, p< .0005, nonADD mean 28.35, ADD 
mean=22.69).
2. For the females, the mean score of the nonADD group was significantly 
higher than that of the ADD group (t=2.99, df=53, p=.0041, nonADD 
mean=26.96, ADD mean =25.00).
3. For the ADD group, the mean for the females was significantly higher than 
that for the males (t=2.91, df=61, p=.0050, female mean=25.00, male
mean=22.69).
4. For the nonADD group, the mean score for the males was significantly 
higher than that for the females (t=2.89, df=57, p=.0054, male mean=28.35, 
female mean =26.96).
In each o f the male and female groups, the mean of the nonADD scores was 
significantly higher than that of the ADD scores. However, the ADD-nonADD 
difference was greater for males than females. There was a significant difference 
between the mean score for the males and the females in each of the test groups. The 
direction of the difference is in favor of the females in the ADD group but reversed in 
the nonADD group. As with object sequence, the magnitude and direction of the 
gender differences were dependent upon ADD/nonADD group membership.
Attention for Sequencing
Hypothesis IE: There is no significant difference between the nonADD and 
ADD group on the attention for sequencing subtest means on the C-ADDS.
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Hypothesis 2E: There is no significant difference between males and females on 
the attention for sequencing subtest means on the C-ADDS.
Hypothesis 3E: There is no significant interaction between gender and test 
groups on the attention for sequencing subtest on the C-ADDS.
Table 18 shows the ANOVA table for the test of these three hypotheses. 
Hypothesis 3E is rejected because there was significant interaction. Thus, despite the 
significant F-ratio for ADD/nonADD, it is generally not meaningful to interpret the 
main effects. Therefore, it was necessary to study the simple effects. The results of 
the four resulting t-tests were as follows:
1. For males, the mean score for the nonADD group was significantly higher 
than the mean score for the ADD group (t=8.62, df=65, p<.0005, nonADD 
mean=8.84, ADD mean =4.03).
2. For the females, the mean score for the nonADD group was significantly 
higher than the mean score for the ADD group (t= 3 .17, df=53, p=.0025, 
nonADD=8.07, ADD=6.07).
3. For the ADD group, the mean score for the females was significantly higher 
than the mean score for the males (t=3.04, df=61, p=.0034, female mean=6.07, 
male mean=4.03).
4. For the nonADD group, the difference between the means of the males and 
females was not significant (t= 1.57, df=57, p=.1217).
In each of the male and female groups, the mean of the nonADD scores was 
significantly higher than that of the ADD scores. However, the ADD-nonADD
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difference was greater for males than females. There was a significant difference 
between the mean score for the males and that of the females in the ADD test groups. 
However, this gender difference was not significant in the nonADD group, suggesting 
that not only were the magnitude and direction of the gender differences dependent 
upon ADD/nonADD group membership, but the magnitude of the ADD/nonADD 
differences were dependent on gender.
TABLE 18
ANOVA: ATTENTION FOR SEQUENCING
Sources of Variance df SS MS F P
ADD/nonADD 1 388.261 388.261 73.32 <.0001
Sex I 13.649 13.649 2.58 .1111
Interaction 1 59.616 59.616 11.26 .0011
| Error 118 624.875 5.296
Color Sequencing
Hypothesis IF : There is no significant difference between the nonADD and 
ADD group on the color sequencing subtest means on the C-ADDS.
Hypothesis 2F: There is no significant difference between males and females on 
the color sequencing subtest means on the C-ADDS.
Hypothesis 3F: There is no significant interaction between gender and test 
groups on the color sequencing subtest on the C-ADDS.
Table 19 shows the ANOVA table for the test of these three hypotheses.
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Hypothesis 3F is rejected because there was significant interaction. Thus, despite the 
significant F-ratio for ADD/nonADD, it is generally not meaningful to interpret the 
main effects. Therefore, it was necessary to study the simple effects. The results of 
the four resulting t-tests were as follows:
TABLE 19 
ANOVA: COLOR SEQUENCING
Sources of Variance df s s MS F P
ADD/nonADD 1 89.42 89.42 49.47 C.OO
Sex I 8.29 8.29 4.59 .03
Interaction 1 21.78 21.78 12.05 .00
Error 118 213.32 1.81
1. For the males, the mean of the nonADD group was significantly higher than 
that of the ADD group (t=7.48, df=65, p< .0005, nonADD mean=5.65, ADD 
mean=3.14).
2. For the females, the mean of the nonADD group was significantly higher 
than that of the ADD group (t=2.26, df=53, p=.0274, nonADD mean =4.25, ADD 
mean=3.44).
3. For the ADD group, the difference between the means of the males and 
females was not significant (t=  1.33, df=61, p=.1854).
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4. For the nonADD group, the mean for the males was significantly higher than 
the mean for the females ( t= 3 .15, df=57, p=.0026, male mean =5.65, female 
mean=4.25).
In each of the male and female groups, the mean of the nonADD scores was 
significantly higher than that of the ADD scores. However, the ADD-nonADD 
difference was greater for males than females. There was a significant difference 
between the mean score for the males and the females in the nonADD group. 
However, this gender difference was not significant in the ADD group, suggesting 
that not only are ADD/nonADD group differences on color sequencing dependent on 
gender but that gender differences depended on ADD/nonADD group membership.
Coding
Hypothesis 1G: There is no significant difference between the nonADD and 
ADD group on the coding subtest means on the C-ADDS.
Hypothesis 2G: There is no significant difference between males and females 
on the coding subtest means on the C-ADDS.
Hypothesis 3G: There is no significant interaction between the gender and test 
groups on the coding subtest on the C-ADDS.
Table 20 shows the ANOVA table for the test of these hypotheses.
Hypothesis 3G is retained. There is no significant interaction. Therefore, the main 
effects may be interpreted. Both hypotheses 1G and 2G are rejected. The mean of 
the nonADD group (43.37) is significantly higher than the mean of the ADD group
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TABLE 20
ANOVA: CODING
Sources of Variance df SS MS F P
ADD/nonADD 1 4545.266 4545.266 32.55 <.0001
Sex 1 714.277 714.277 5.12 .0255
Interaction 1 37.576 37.576 .27 .6049
Error 118 16476.356 139.630
(31.16); and the males (39.0) score is significantly higher than the females (34.7).
Selective Attention
Hypothesis 1H: There is no significant difference between means of the 
nonADD and ADD group on the selective attention subtest on the C-ADDS.
Hypothesis 2H: There is no significant difference between the means of the 
males and females on the selective attention subtest on the C-ADDS.
Hypothesis 3H: There is no significant interaction between gender and test 
groups on the selective attention subtest on the C-ADDS.
Table 21 shows the ANOVA table for the test of these hypotheses. Hypothesis 
3H is retained. There is no significant interaction. Therefore, the main effects may 
be interpreted. Hypothesis 1H is rejected and hypothesis 2H is retained. The 
nonADD group (11.93) scored significantly higher than the ADD (8.70) group; there 
is no significant sex difference.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
108
TABLE 21
ANOVA: SELECTIVE ATTENTION
Sources of Variance df SS MS F P
ADD/nonADD 1 318.61 318.61 53.32 <.00
Sex 1 2.10 2.10 .35 .55
Interaction 1 13.86 13.86 2.32 .13
Error 118 705.04 5.98
Sentence Repetition
Hypothesis II: There is no significant difference between the nonADD and 
ADD group on the sentence repetition subtest means on the C-ADDS.
Hypothesis 21: There is no significant difference between males and females on 
the sentence repetition subtest means on the C-ADDS.
Hypothesis 31: There is no significant interaction between gender and test 
groups on the sentence repetition subtest on the C-ADDS.
Table 22 shows the ANOVA table for the test of these three hypotheses. 
Hypothesis 31 is rejected because there was significant interaction. Therefore, it was 
necessary to study the simple effects. The results of the four resulting t-tests were as 
follows:
1. For males, the mean of the nonADD group was significantly higher than that 
o f the ADD group (t=8.21, df=65, p<.0005, nonADD mean=9.03, ADD 
m ean=5.14).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
109
TABLE 22
ANOVA: SENTENCE REPETITION
Sources of Variance df SS MS F P
ADD/nonADD 1 273.17 273.17 68.37 <.00
Sex 1 .08 .08 .02 .89
Interaction 1 21.66 21.66 5.42 .02
Error 118 471.48 4.00
2. For the females, the mean of the nonADD group was significantly higher 
than that of the ADD group (t=4.37, df=53, p=.0001, nonADD mean=8.18, ADD 
mean=6.11).
3. For the ADD group, the mean of the females is significantly higher than that 
of the males (t=2.91, df=61, p=.0050, female mean=6.11, male mean=5.14).
4. For the nonADD group, the difference between the means of the males and 
females was not significant (t=  1.42, df=57, p=.1597, male mean =9.03, female 
mean=8.18).
In each of the male and female groups, the mean of the nonADD scores was 
significantly higher than that of the ADD scores. However, the ADD-nonADD 
difference was greater for males than females. There was a significant difference 
between the mean score for the males and females in the ADD groups. However, 
this gender difference was not significant in the nonADD group. This result shows 
that the magnitude of the differences in mean scores between the nonADD and ADD 
groups on the sentence repetition subtest were dependent upon gender.
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To summarize the testing of hypotheses 1, 2, and 3, a significant difference 
was found, either from main effects or through simple effects, between the means of 
the ADD and nonADD groups on each subtest (see Figure 2). Although this 
difference was always in favor of the nonADD group, the magnitude of the difference 
varied depending on gender. Some differences were found between the means of 
males and females, on numerical operations and coding in the main effects test. On 
these subtests, the mean scores for the males were significantly higher than those of 
the females irrespective of group membership. On the other subtests, the direction of 
the gender differences generally depended on ADD-nonADD group membership. The 
differences were generally in favor of the males in the nonADD group and in favor of 
the females in the ADD group.
Hypotheses 4 and 5
Hypotheses 4 and S were each tested nine times, one for each subtest 
(hypotheses 4A to 41 and 5A to 51). They were tested by 2-way ANOVA. As the 
group main effects had already been studied under hypothesis 1, the results are 
presented in sets of two hypotheses, subtest by subtest. The means and standard 
deviations for each subtest by nonADD/ADD and age group are presented in Tables 
56-64 (see Appendix C).
Letter Sequencing
Hypothesis 4A: There is no significant difference in mean scores between the 
6-9, 10-12, and 13-15 age group on the letter sequencing subtest on the C-ADDS.
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Variables
Significant Differences 
ADD/nonADD group* Sex‘
Significant
Interaction'
Letter sequencing * @
Numerical operations 
Object sequencing
* # 
* @
Listening concentration * @
Attention for sequencing * @
Color sequencing * # @
Coding
Selective attention 
Sentence repetition
* 0 
*
* @
Figure 2. Diagramatic representation of variables showing significant group and 
sex differences, and interaction.
'All subtests for which there were significant group differences are denoted by *.
‘All subtests for which there was significant gender differences are denoted by #.
‘All subtests for which there was significant interaction are denoted by
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Hypothesis SA: There is no significant interaction between the age groups and 
test groups on the letter sequencing subtest on the C-ADDS.
Table 23 shows the ANOVA table for the test of these two hypotheses. 
Hypothesis 5A is rejected. Thus, despite the significant F-ratio for ADD/nonADD, it 
is generally not meaningful to interpret the main effects (Pedhazur, 1982). This is 
because there is significant interaction. The presence of an interaction indicates that 
the treatments o f a given factor do not have constant effects, but rather that their 
effects vary depending on the treatment of the other factors with which they are 
combined. Therefore, it was necessary to study the simple effects. The idea behind 
simple effects is that differential effects of treatments of one factor are studied, in 
turn, for each treatment of the other factor.
TABLE 23 
ANOVA: LETTER SEQUENCING
Sources of Variance df SS MS F P
ADD/nonADD I 500.01 500.01 85.75 0.00
Age 2 285.30 142.65 24.46 0.00
Interaction 2 100.78 50.39 8.64 0.00 |
Error 116 676.37 5.83 1
For the ADD group the results of the one-way ANOVA indicated that the mean 
score for the 6-9, 10-12, and 13-15 were not significantly different from each other 
(F=2.59; df=2, 60; p=.083). For the nonADD group the results of the one-way
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
113
ANOVA indicated that there was significant age-group differences (F = 27 .16 ; 
df=2,56, p <  .0001). In order to examine the nature of the group differences in the 
nonADD group, various group means were compared with the use of Tukey’s 
multiple comparison procedures. The results of the Tukey procedures were as 
follows (see Appendix C):
1. For the ADD group, the difference between the means of the 6-9 and 10-12 
age groups (0.39) was not significant.
2. For the ADD group, the difference between the means of the 6-9 and 13-15 
age groups (1.66) was not significant.
3. For the ADD group, the difference between the means of the 10-12 and 13- 
15 age groups (1.08) was not significant.
4. For the nonADD group, the mean score of the 10-12 age group was 
significantly higher than that of the 6-9 age group.
5. For the nonADD group, the mean score of the 13-15 age group was 
significantly higher than that of the 6-9 age group.
6. For the nonADD group, the mean score of the 13-15 age group was 
significantly higher than that of the 10-12 age group.
To examine differences between nonADD and ADD in each age group, t-tests 
were performed.
7. For the 6-9 age group, the mean score for the nonADD group was 
significantly higher than that of the ADD group (t=2.85, df=41, p<.0069, nonADD 
mean=10.86, ADD mean=8.57).
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8. For the 10-12 age group, the mean score for the nonADD group was 
significantly higher than that of the ADD group (t=6.24, df=45, p<.0005, nonADD 
mean =  13.09, ADD mean=9.16).
9. For the 13-15 age group, the mean score for the nonADD group was 
significantly higher than that of the ADD group (t=7.99, df=30, p <  .0005, nonADD 
mean=17.20, ADD mean = 10.24).
In each of the age groups 6-9, 10-12, and 13-15, the mean of the nonADD 
scores was significantly higher than that of the ADD scores. However, the ADD- 
nonADD difference was greater as the age group got older (13-15 >  10-12 >6-9).
The mean scores for the 6-9, 10-12, and 13-15 were not significantly different from 
each other in the ADD group. However, there were significant age differences in the 
nonADD group (13-15 > 10-12 >6-9). Thus, while there were significant differences 
between the nonADD and ADD groups in each of the age groups, only the nonADD 
group showed significant differences among the three groups.
Numerical Operations
Hypothesis 4B: There is no significant difference in mean scores among the 6- 
9, 10-12, and 13-15 age groups on the numerical operations subtest means on the C- 
ADDS.
Hypothesis 5B: There is no significant interaction between age groups and test 
groups on the numerical operations subtest on the C-ADDS.
Table 24 shows the ANOVA table for the test of these hypotheses. Hypothesis 
5B is retained. There is no significant interaction. Therefore, the main effects may
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be interpreted. Thus, hypothesis 4B is rejected. There are significant differences in 
mean scores among the 13-15, 10-12, and 6-9 age groups. The Tukey multiple 
comparison procedure showed that the mean for the 13-15 (11.78) age group was 
greater than the 10-12 (10.25) age group and the 10-12 was greater than the 6-9 
(7.65). Thus the direction of the difference was in favor of the older age group.
TABLE 24 
ANOVA: NUMERICAL OPERATIONS
Sources of Variance df SS MS F P
ADD/nonADD 1 318.29 318.29 71.48 0.00
I Age 2 359.49 179.73 40.37 0.00
|  Interaction 2 9.30 4.65 1.04 0.36
|  Error 116 516.53 4.45
Object Sequence
Hypothesis 4C: There is no significant difference in mean scores between the 6- 
9, 10-12, and 13-15 age group on the object sequence subtest means on the C-ADDS.
Hypothesis 5C: There is no significant interaction between age groups and test 
groups on the object sequence subtest on the C-ADDS.
Table 25 shows the ANOVA table for the test of these hypotheses. Hypothesis 
5C is retained. There is no significant interaction. Therefore, the main effects may 
be interpreted. Thus, hypothesis 4C is rejected. There are significant differences in 
mean scores among the 13-15, 10-12, and 6-9 age groups. Tukey’s multiple
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comparison procedure suggest that the group mean of the 13-15 age group (6.27) was 
greater than that of the 10-12 (5.35) and the 10-12 was greater than that of the 6-9 
(4.32). The direction of the difference was always in favor of the older age group.
Listening Concentration
Hypothesis 4D: There is no significant difference in mean scores between the 
6-9, 10-12, and 13-15 age groups on the object sequence subtest means on the C- 
ADDS.
TABLE 25 
ANOVA: OBJECT SEQUENCE
Sources of Variance df SS MS F P
ADD/nonADD 1 83.35 83.35 66.98 0.00
Age 2 67.05 33.53 26.94 0.00
Interaction 2 4.52 2.26 1.82 0.17
Error 116 144.35 1.24
Hypothesis 5D: There is no significant interaction between age groups and test 
groups on the object sequence subtest on the C-ADDS.
Table 26 shows the ANOVA table for the test of these hypotheses. Hypothesis 
5D is retained. There is no significant interaction. Therefore, the main effects may 
be interpreted. Thus, hypotheses 4D is rejected. There are significant differences in 
mean scores among the 13-15, 10-12, and 6-9 age groups. Tukey’s multiple
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comparison procedures showed that the 13*15 (26.81) scored higher than the 10-12 
(25.70) and the 10-12 scored higher than the 6-9 (24.65). Thus the direction of the 
difference was always in favor of the older age group.
TABLE 26
ANOVA: LISTENING CONCENTRATION
Sources of Variance df SS MS F P
ADD/nonADD 1 490.50 490.50 72.92 0.00
Age 2 101.53 50.78 7.55 0.00
Interaction 2 12.36 6.18 0.92 0.40
|  Error 116 780.25 6.73
Attention for Sequencing
Hypothesis 4E: There is no significant difference in mean scores between the 6- 
9, 10-12, and 13-15 age group on the attention for sequencing subtest means on the 
C-ADDS.
Hypothesis 5E: There is no significant interaction between age groups and test 
groups on the attention for sequencing subtests on the C-ADDS.
Table 27 shows the ANOVA table for the test of these hypotheses. Hypothesis 
5E is retained. There is no significant interaction. Therefore, the main effects may 
be interpreted. Thus, hypotheses 4E is rejected. The nonADD scored significantly 
higher than the ADD group. Also, there are significant differences in mean scores 
among the 13-15, 10-12, and 6-9 age groups. Tukey’s procedure showed that the
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13-15 (8.03) scored higher than the 10-12 (6.50) and the 10-12 scored higher than the 
6-9 (5.74). Thus the direction of the difference was always in favor of the older age 
group.
TABLE 27
ANOVA: ATTENTION FOR SEQUENCING
Sources of Variance df SS MS F P
ADD/nonADD 1 388.26 388.26 76.87 0.00
Age 2 109.92 54.96 10.88 0.00
Interaction 2 2.28 1.14 0.23 0.80
Error 116 585.94 5.05
Color Sequencing
Hypothesis 4F: There is no significant difference in mean scores between the 6- 
9, 10-12, and 13-15 age group on the color sequencing subtest means on the C- 
ADDS.
Hypothesis 5F: There is no significant interaction between age groups and test 
groups on the color sequencing subtest on the C-ADDS.
Table 28 shows the ANOVA table for the test of these two hypotheses. 
Hypothesis 5G is rejected because there was significant interaction. Thus, despite the 
significant F-ratio for ADD/nonADD, it is generally not meaningful to interpret the 
main effects. Therefore, it was necessary to study the simple effects. For the ADD 
group the results o f the one-way ANOVA indicate that there was no significant
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TABLE 28
ANOVA: COLOR SEQUENCING
Sources of Variance df SS MS F P
ADD/nonADD 1 89.42 89.42 83.51 0.00
Age 2 76.35 38.02 35.50 0.00
Interaction 2 43.14 21.57 20.14 0.00
|  Error 116 124.22 1.07
age-group differences (F=1.75; df=2,56, p=.182). Hence, the differences among 
the means of the 13-15, 10-12, and the 6-9 are not significantly different from each 
other. However, for the nonADD group, there were significant age group differences 
(F=42.55, df=2, 56, pC.0001). In order to examine the nature of the group 
differences, various group means were compared using Tukey’s multiple comparison 
procedures. The results of the Tukey procedures were as follows (see Appendix C):
1. For the ADD group, the difference between the means of the 6-9 and 10-12 
age groups (0.19) was not significant (df=60, p> .05).
2. For the ADD group, the difference between the means of the 6-9 and 13-15 
age groups (0.54) was not significant (df=60, p>0.05).
3. For the ADD group, the difference between the means of the 10-12 and 13- 
15 age groups (.35) was not significant (df=60, p >  .05).
4. For the nonADD group, the mean score of the 10-12 age group was 
significantly higher than that of the 6-9 age group (df=56, p < .0 5 , mean 
difference =1.77).
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5. For the nonADD group, the mean score of the 13-15 age group was 
significantly higher than that of the 6-9 age group (df=56, p< .05 , mean 
difference=3.59).
6. For the nonADD group, the mean score of the 13-15 age group was 
significantly higher than that of the 10-12 age group (df=56, p< .05 , mean 
difference =1.82).
The t-test for independent samples was used to determine the differences 
between the nonADD and ADD for each age group.
7. For the 6-9 age group, the mean score for the nonADD group was not 
significantly different from that of the ADD group (t=1.69, df=41, p=.0996, 
nonADD mean=3.409, ADD mean=3.047).
8. For the 10-12 age group, the mean score for the nonADD group was 
significantly higher than that of the ADD group (t=5.49, df=45, p<.0005, nonADD 
mean=5.18, ADD mean=3.24).
9. For the 13-15 age group, the mean score for the nonADD group was 
significantly higher than that of the ADD group (t=8.54, df=30, p<.0005, nonADD 
mean=7.00, ADD mean=3.59).
Except for the 6-9 age group, significant group differences were found at each 
age level. However, the magnitude of the difference increased as age level increased. 
Significant age group differences were reported among the nonADD group but these 
differences were not significant within the ADD group. These results show that
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nonADD and ADD group differences were dependent upon age group. Additionally, 
age group differences were dependent on ADD/nonADD group membership.
Coding
Hypothesis 4G: There is no significant difference in mean scores between the 
6-9, 10-12, and 13-15 age group on the coding subtest means on the C-ADDS.
Hypothesis 5G: There is no significant interaction between age groups and test 
groups on the coding subtest on the C-ADDS.
Table 29 shows the ANOVA table for the test of these hypotheses. Hypothesis 
5G is retained. There is no significant interaction. Therefore, the main effects may 
be interpreted. Thus, hypotheses 4G is rejected. The Tukey’s procedure showed that 
there were significant differences among the age groups. The mean score for the 13- 
15 (51.13) age group was higher than that of the 10-12 (39.23), and the 10-12 was 
higher than that of the 6-9 (25.78) age groups (13-15 > 10-12 > 6-9).
TABLE 29 
ANOVA: CODING
Sources of Variance df SS MS F P
ADD/nonADD I 4545.27 4545.27 82.07 0.00
u 2 10801.40 5400.70 97.51 0.00
| Interaction 2 2.23 1.12 0.02 0.98
|  Error 116 6424.57 55.38
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Selective Attention
Hypothesis 41: There is no significant difference in mean scores between the 6- 
9, 10-12, and 13-15 age groups on the selective attention subtest means on the C- 
ADDS.
Hypothesis 51: There is no significant interaction between age groups and test 
groups on the selective attention subtest on the C-ADDS.
Table 30 shows the ANOVA table for the test of these hypotheses. Hypothesis 
51 is retained. There is no significant interaction. Therefore, the main effects may 
be interpreted. Thus, hypotheses 41 is rejected. Tukey’s procedure showed that the 
mean score for the 13-15 age group (8.50) was higher than that of the 10-12 (6.97), 
and the 10-12 was higher than that of the 6-9 age group (6.23). Thus, there were 
significant differences among the age groups. The direction of the difference was 
always in favor of the older age group.
TABLE 30 
ANOVA: SELECTIVE ATTENTION
Sources of Variance df SS MS F P
ADD/nonADD 1 318.61 318.61 57.02 0.00
Age 2 63.15 31.57 5.65 0.00
Interaction 2 9.67 4.84 0.87 0.42
Error 116 648.18 5.59
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Sentence J Sgpetition
Hypothesis 4H: There is no significant difference in mean scores between the 
6-9, 10-12, and 13-15 age groups on the sentence repetition subtest means on the C- 
ADDS.
Hypothesis 5H: There is no significant interaction between age groups and test 
groups on the sentence repetition subtest on the C-ADDS.
Table 31 shows the ANOVA table for the test of these two hypotheses.
TABLE 31 
ANOVA: SENTENCE REPETITION
Sources of Variance df SS MS F P
ADD/nonADD 1 273.17 273.17 87.84 0.00
Age 2 106.03 53.01 17.05 0.00
Interaction 2 26.46 13.23 4.25 0.02
Error 116 360.73 3.11
Hypothesis 5G is rejected since there was significant interaction. Thus, despite 
the significant F-ratio for ADD/nonADD, it is generally not meaningful to interpret the 
main effects. Therefore, it was necessary to study the simple effects. For the ADD 
group the results of the one-way ANOVA indicated that there was significant age- 
group differences (F=3.27; df=2,60; P <  .05). Significant age-group differences were 
also found among the nonADD group (F=15.11; df=2,56; p <  .05). In order to probe 
the nature of the group differences, various group means were compared using the
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Tukey’s multiple comparison procedure. The results of the Tukey procedures were as 
follows (see Appendix C):
1. For the ADD group, the difference between the means of the 6-9 and 10-12 
age groups (0.24) was not significant.
2. For the ADD group, the mean of the 13-15 age group was significantly 
higher than that of the 6-9 age group (mean difference =1.23).
3. For the ADD group, the difference between the means of the 10-12 and 13- 
15 age groups (.99) was not significant.
4. For the nonADD group, the mean score of the 10-12 age group was 
significantly higher than that of the 6-9 age group (mean difference =  1.50).
5. For the nonADD group, the mean score of the 13-15 age group was 
significantly higher than that of the 6-9 age group (mean difference=3.62).
6. For the nonADD group, the mean score of the 13-15 age group was 
significantly higher than that of the 10-12 age group (mean difference=2.12).
To examine the differences between the nonADD and ADD groups at each age 
group, t-tests were performed.
7. For the 6-9 age group, the mean score for the nonADD group was 
significantly higher than that of the ADD group (t=3.32, df=41, p=.0019, nonADD 
mean=7.18, ADD mean=J.24).
8. For the 10-12 age group, the mean score for the nonADD group was 
significantly higher than that of the ADD group (t=6.23, df=45, p <  .0005, nonADD 
mean=8.68, ADD mean=5.48).
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9. For the 13-15 age group, the mean score for the nonADD group was 
significantly higher than that of the ADD group (t=7.96, df=30, p<.0005, nonADD 
mean=10.8, ADD mean=6.47).
A significant difference was reported between the 6-9 and 10-12 age groups and 
between the 10-12 and 13-15 age groups for the nonADD group but not for the ADD 
group. Additionally, the magnitude of the difference increased as age level increased. 
Significant age-group differences were reported among the nonADD group, but these 
differences were not significant within the ADD group. These results suggest that the 
magnitude and direction of the differences between the ADD and nonADD were 
dependent upon age group. In addition, nonADD/ADD group differences depended 
upon the age group of the subjects.
To summarize the testing of hypotheses 4 and 5, significant age-group and test- 
group differences were found. The nature of these differences was analyzed from 
main effects, simple effects, and the Tukey’s multiple comparison procedure (see 
Figure 3). The nonADD group scored significantly higher than the ADD group on 
each of the subtests but the magnitude of the difference was dependent on age levels.
On three of the subtests Getter sequencing, color sequencing, and sentence 
repetition) significant interactions were found between ADD/nonADD and age group. 
On these subtests, the nonADD group performed significantly higher than the ADD 
group in each of the age groups. The magnitude of the difference tended to increase 
with the older age group. Except for sentence repetition, there were no significant 
differences among the scores of the three ADD age groups. However, for the
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Variables
Significant Differences 
ADD/nonADD group* Agek
Significant
Interaction*
Letter sequencing * # @
Numerical operations * it
Object sequencing * »
Listening concentration • tt
Attention for sequencing * tt
Color sequencing * * &
Coding • tt
Selective attention * *
Sentence repetition • it @
Figure 3. Diagramatic representation of variables showing significant group and age 
differences, and interaction.
'All subtests for which there were significant group differences are denoted by *. 
VA11 subtests for which there was significant age differences are denoted by #.
'All subtests for which there was significant interaction are denoted by
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
127
nonADD subjects, there were significant differences among the three age groups.
The 13-15-year-olds performed better than the 10-12-year-olds who in turn performed 
better than the 6-9-year-olds. While no interaction effects were found for the other 
six subtests, all the analyses showed that there were significant age-group differences. 
The older subjects tended to perform significantly higher than the younger ones.
Hypothesis 6
The results of the ANOVA procedures demonstrated that each of the C-ADDS 
subtests significantly separated the ADD and the nonADD groups. However, because 
of the high intercorrelations among the variables, discriminant analysis was 
undertaken to determine the linear combinations of variables that best separate the two 
groups. Table 32 displays the correlation matrix indicating the high intercorrelations 
among the subtest measures.
Hypothesis 6 was tested six times, once for the total group, once each for the 
boys and the girls (Hypotheses 6B to 6C), and once each for the three age groups 
(Hypotheses 6D to 6F). These hypotheses were tested by stepwise discriminant 
analysis. In each case, the discriminant analysis was used to identify a new 
dimension along which the groups were maximally separated.
According to Tabachnick and Fidell (1989), a major feature of discriminant 
analysis is that it can generate a reduced set of predictors in a situation where the 
researcher has no preference among them. The selection criteria employed in the 
stepwise method was the minimization of Wilk’s Lambda.
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TABLE 32 
CORRELATION MATRIX
Variables 1 2 3 4 5 6 7 8 9
1. Letter sequencing —
2. Numerical operations 0.77
3. Object sequence 0.75 0.72
4. Listening concentration 0.70 0.68 0.64
5 Attention for sequencing 0.64 0.64 0.62 0.68
6. Color sequencing 0.76 0.69 0.70 0.67 0.57
7. Coding 0.65 0.78 0.71 0.55 0.61 0.64
8. Sentence repetition 0.79 0.75 0.73 0.67 0.63 0.69 0.68
9. Selective attention 0.71 0.78 0.61 0.69 0.59 0.56 0.57 0.72
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Hypothesis 6A: There is no linear combination of the C-ADDS subtest 
measures which can significantly discriminate between the ADD and nonADD 
subjects in the total test group.
The test of this hypothesis yielded one significant function (F=  33.629; p< .05; 
d f=3, 118). Tables 33 and 34 present statistics based on the three steps taken in the 
discriminant analysis. The Wilks’ Lambda (U-Statistic) values are significantly less 
than 1 (.64, .56, .53). The canonical correlation of .68 indicates a high degree of 
association between the discriminant score and the groups; that is the discriminant 
function can explain 46% of the variance due to group differences. The standardized 
coefficients indicate that, in order of importance, the linear combination of the 
sentence repetition, listening concentration, and attention for sequencing subtests 
significantly discriminated between the ADD and nonADD groups. Based on these 
results, hypothesis 6A is rejected.
Discriminant analysis uses the discriminant function to predict the group to 
which an individual most likely belongs. At each step in the discriminant analysis, 
the classification matrix was printed, together with the percentage of cases correctly 
classified. The best results were at step 3, for which the classification matrix is 
shown in Table 35. This table shows that 49 (77.8%) of the ADD and 47 (79.7%) of 
the nonADD subjects were correctly classified, for an overall correct classification of 
78.8%. Given the research ADD/nonAdd distribution, this classification of the ADD 
subjects is 27% better than the 52% probability of correctly classifying them without
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Reproduced 
with 
perm
ission 
of the 
copyright ow
ner. 
Further reproduction 
prohibited 
without perm
ission.
TABLE 33
SUMMARY TABLE DISCRIMINANT ANALYSIS: TOTAL GROUP
Variables 
Entered Removed
F-Value to 
Enter or Remove
No. of 
Variables Included
U-Stats 
Wilks’ Lambda
Approximate
F-Statistic
Degrees of 
Freedom
Attention for sequencing 66.736 1 0.6426 66.736 1.00 120.00
Sentence repetition 17.246 2 0.5613 44.508 2.00 119.00
Listening concentration 4.8S6 3 0.5391 33.629 3.00 118.00
TABLE 34 ®
OTHER STATISTICS: TOTAL GROUP
Standardized
Variables Coefficients
Sentence repetition 0.4405
Listening concentration 0.4400
Attention for sequencing 0.3629
Canonical correlation =0.6789
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TABLE 35
CLASSIFICATION MATRIX: TOTAL GROUP
Group Percent Number of cases
Correct Classified in Group
NONADD ADD
NONADD 79.7 47 12
ADD 77.8 14 49
TOTAL 78.8 61 61
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knowing the subject’s score on the C-ADDS. Of the original 63 ADD/ADHD 
subjects, 14 were misclassified and of the original 39 nonADD/ADHD subjects, 12 
were misclassified. This is an encouraging result.
Subgroup: Males
Hypothesis 6B: There is no linear combination of the C-ADDS subtest 
measures which can significantly discriminate between the ADD and nonADD 
subjects among the males.
The test of this hypothesis yielded one significant function (F= 37.864; p< .05; 
df=3, 63). Tables 36 and 37 present statistics based on the three steps taken in the 
discriminant analysis. The Wilks’ Lambda values are significantly less than 1 (.467, 
.374 .357). The canonical correlation of .80 indicates a high degree o f association 
between the discriminant score and the groups; that is 64% of the variance due to 
group difference can be explained by the discriminant function. The standardized 
coefficients indicate that, in order of importance, the linear combination of the 
attention for sequencing, listening concentration, and sentence repetition subtests 
significantly discriminated between the ADD and nonADD groups. Based on the 
analyses, hypothesis 6B is rejected.
This discriminant program uses the discriminant function to predict the group to 
which an individual most likely belongs. At each step in the discriminant analysis, 
the classification matrix was printed, together with the percentage of cases correctly 
classified. The best result was at step 3, for which the classification matrix is shown
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TABLE 36
SUMMARY TABLE DISCRIMINANT ANALYSIS: MALES
Variables 
Entered Removed
F-Value to 
Enter or Remove
No. of 
Variables Included
U-Stats 
Wilks' Lambda
Approximate
F-Statistic
Degrees of 
Freedom
Attention for sequencing 74.322 1 0.4665 74.322 1.00 65.00
Listening concentration 15.793 2 0.3742 53.515 2.00 64.00
Sentence repetition 3.081 3 0.3568 37.864 3.00 63.00
TABLE 37 
OTHER STATISTICS: MALES
Standardized
Variables Coefficients
Attention for sequencing 0.34702
Listening concentration 0.46408
Sentence repetition 0.30166
Canonical correlation=0.8020
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in Table 38. This table shows that 94.4% (34) of the ADD and 87.1% (27) of the 
nonADD subjects were correctly classified, for an overall correct classification of 
91.0% of the cases. The classification of the ADD subjects represents a 37% above 
the 54% probability of classifying correctly in the present two-group situation. Of the 
original 36 ADD/ADHD subjects, 2 were misclassified and of the original 31 
nonADD/ADHD subjects, 4 were misclassified.
Subgroup: Females
Hypothesis 6C: There is no linear combination of the C-ADDS subtest 
measures which can significantly discriminate between the ADD and nonADD 
subjects among the females.
The test of this hypothesis yielded one significant function (F= 10.88; p< .05 ; 
df=2 , 52). Tables 39 and 40 present statistics based on the two steps taken in the 
discriminant analysis. The Wilks’ Lambda values are less than 1 (.73, .70). The 
canonical correlation of .543 indicates a moderate degree of association between the 
discriminant score and the groups; that is 30% of the variance due to group 
differences car. be explained by the discriminant function. The standardized 
coefficients indicate that, in order of importance, the linear combination of the 
sentence repetition and selective attention subtests significantly discriminated between 
the ADD and nonADD groups. Based on this analysis, hypothesis 6C is rejected.
This discriminant program uses the discriminant function to predict the group to 
which an individual most likely belongs. At each step in the discriminant analysis,
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TABLE 38 
CLASSIFICATION MATRIX: MALES
Group Percent
Correct
Number of cases 
Classified in Group 
NONADD ADD
NONADD 87.1 27 4
ADD 94.4 2 34
TOTAL 91.0 29 38
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TABLE 39
SUMMARY TABLE DISCRIMINANT ANALYSIS: FEMALES
Variables 
Entered Removed
F-Value to 
Enter or Remove
No. of 
Variables Included
U-Stats 
Wilks' Lambda
Approximate
F-Statistic
Degrees of 
Freedom
Selective attention 19.130 1 0.7348 19.130 1.00 53.00
Sentence repetition 2.199 2 0.7050 10.881 2.00 52.00
T3
CD
(/)in
TABLE 40 
OTHER STATISTICS: FEMALES
Variables
Standardized
Coefficients
Sentence repetition 0.64106
Selective attention 0.46931
Canonical correlation=0.54317
to
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the classification matrix was printed, together with the percentage o f cases correctly 
classified. The best result was at step 2, for which the classification matrix is shown 
in Table 41. This table shows that 81.5% (22) of the ADD/ADHD and 71.4% (20) 
of the nonADD/ADHD subjects were correctly classified, for an overall correct 
classification of 76.4% of the cases. Of the original 27 ADD/ADHD subjects, 5 
were misclassified and of the original 28 nonADD/ADHD subjects, 8 were 
misclassified.
Discriminant Analysis bv Age Group
A procedure was undertaken to determine which linear combination of variables 
best separate the ADD and nonADD groups within different age groups/ranges. This 
was undertaken because of the "reduced" sample sizes represented within the three 
age groups.
Subgroup; Ages 6-9
Hypothesis 6D: There is no linear combination of the C-ADDS subtest 
measures which can significantly discriminate between the ADD and nonADD 
subjects in the 6-9 age group.
The test of this hypothesis yielded one significant function (F=  17.489; 
p = < .0 5 ; df=2, 40). Tables 42 and 43 present statistics based on the two steps 
taken in the discriminant analysis. The Wilks’ Lambda (U-Statistic) values are 
significantly less than 1 (.58, .53). The canonical correlation of .68 indicates a high 
degree of association between the discriminant score and the groups; that is, 46% of
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TABLE 41
CLASSIFICATION MATRIX: FEMALES
Group Percent
Correct
Number of cases 
Classified in Group 
NONADD ADD
NONADD 71.4 20 8
ADD 81.5 5 22
TOTAL 76.4 25 30
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TABLE 42
SUMMARY TABLE DISCRIMINANT ANALYSIS: AGES 6-9
Variables 
Entered Removed
F-Value to 
Enter or Remove
No. of 
Variables Included
U-Stats 
Wilks' Lambda
Approximate
F-Statistic
Degrees of 
Freedom
Coding 30.235 1 0.5756 30.235 1.00 41.00
Attention for sequencing 3.155 2 0.5335 17.489 2.00 40.00
TABLE 43 
OTHER STATISTICS: AGES 6-9
Standardized
Variables Coefficients
Coding 0.80865
Attention for sequencing 0.41075
Canonical correlation=0.6830
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the variance due to group differences can be explained by the discriminant function. 
The standardized coefficients indicate that, in order of importance, the linear 
combination of the coding and attention for sequencing subtests significantly 
discriminated between the ADD and nonADD groups. Based on these results, 
hypothesis 6D is rejected.
This discriminant program uses the discriminant function to predict the group to 
which an individual most likely belongs. At each step in the discriminant analysis, 
the classification matrix was printed, together with the percentage of cases correctly 
classified. The best result was at step 2, for which the classification matrix is shown 
in Table 44. This table shows that 95.2% (20) of the ADD/ADHD and 81.8% (18) 
of the nonADD/ADHD subjects were correctly classified, for an overall correct 
classification of 88.4% of the cases. Of the original 21 ADD/ADHD subjects, 1 was 
misclassified and of the original 22 nonADD/ADHD subjects, 4 were misclassified.
Subgroup: Ages 10-12
Hypothesis 6E: There is no linear combination of the C-ADDS subtest 
measures which can significantly discriminate between the ADD and nonADD 
subjects in the 10 to 12 age group.
The test of this hypothesis yielded one significant function (F=  21.511; 
p =  <  .05; df=3, 43). Tables 45 and 46 present statistics based on the three steps 
taken in the discriminant analysis. The Wilks’ Lambda values are significantly less 
than 1 (.524, .424, .400). The canonical correlation of .77 indicates a high degree of 
association between the discriminant score and the groups; that is 60% of the variance
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TABLE 44 
CLASSIFICATION MATRIX: AGES 6-9
Group
NONADD 
ADD
TOTAL
Percent Number of cases
Correct Classified in GrouD
NONADD ADD
81.8 18 4
95.2 1 20
88.4 19 24
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TABLE 45
SUMMARY TABLE DISCRIMINANT ANALYSIS: AGES 10-12
Variables 
Entered Removed
F-Value to 
Enter or Remove
No. of 
Variables Included
U-Stats 
Wilks’ Lambda
Approximate
F-Statistic
Degrees of 
Freedom
Attention for sequencing 40.880 1 0.5240 40.880 1.00 45.00
Letter sequencing 10.416 2 0.4237 29.924 2.00 44.00
Listening concentration 2.562 3 0.3999 21.511 3.00 43.00
Ato
TABLE 46
OTHER STATISTICS: AGES 10-12
Standardized
Variables Coefficients
Attention for sequencing 0.38962
Listening concentration 0.37536
Letter sequencing 0.26185
Canonical correlation = 0.7747
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due to group differences can be explained by the discriminant function. The 
standardized coefficients indicate that, in order of importance, the linear combination 
of the attention for sequencing, listening concentration, and letter sequencing subtests 
significantly discriminated between the ADD and nonADD groups. Based on the 
above analyses, hypothesis 6E is rejected.
This discriminant program uses the discriminant function to predict the group to 
which an individual most likely belongs. At each step in the discriminant analysis, 
the classification matrix was printed, together with the percentage of cases correctly 
classified. The best result was at step 3, for which the classification matrix is shown 
in Table 47. This table shows that 92.0% (23) of the ADD/ADHD and 81.8% (18) 
of the nonADD/ADHD subjects were correctly classified, for an overall correct 
classification of 87.2% of the cases. Of the original 25 ADD/ADHD subjects, 2 
were misclassified and of the original 22 nonADD/ADHD subjects, 4 were 
misclassified.
Subgroup; Ages 13-15
Hypothesis 6D: There is no linear combination of the C-ADDS subtest 
measures which can significantly discriminate between the ADD and nonADD 
subjects in the 13-15 age group.
The test of this hypothesis yielded one significant function (F =  73.887; 
p =  <  .05; df=4, 27). Tables 48 and 49 present statistics based on the procedures 
taken in the discriminant analysis. The Wilks’ Lambda (U-Statistic) values are 
significantly less than 1 (.16, .13, .09, .08). The canonical correlation of .96
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Reproduced 
with 
perm
ission 
of the 
copyright ow
ner. 
Further reproduction 
prohibited 
without perm
ission.
TABLE 47
CLASSIFICATION MATRIX: AGES 10-12
Group Percent Number of cases
Correct Classified in Group
NONADD ADD
NONADD 81.8 18 4
ADD 92.0 2 23
TOTAL 87.2 20 27
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TABLE 48
SUMMARY TABLE DISCRIMINANT ANALYSIS: AGES 13-15
Variables 
Entered Removed
F-Value to 
Enter or Remove
No. of 
Variables Included
U-Stats 
Wilks' Lambda
Approximate
F-Statistic
Degrees of 
Freedom
Color sequencing 10.833 2 0.2073 55.452 2.00 29.00
Attention for sequencing 7.655 3 0.1628 48.000 3.00 28.00
Coding 5.805 4 0.1340 43.632 4.00 27.00
Listening concentration 11.075 5 0.0940 50.145 5.00 26.00
Selective attention 0.027 4 0.0941 65.019 4.00 27.00
Color sequencing 0.056 3 0.0942 89.696 3.00 28.00
Object sequence 3.399 4 0.0837 73.887 4.00 27.00
TABLE 49
OTHER STATISTICS: AGES 13-15
Variables
Standardized
Coefficients
Coding 0.82500
Listening concentration 0.72368
Attention for sequencing 0.64482
Object sequence 0.36183
Canonical correlation =0.95723
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indicates a high degree of association between the discriminant score and the groups; 
that is 92% of the variance due to group differences can be explained by the 
discriminant function. The standardized coefficients indicate that, in order of 
importance, the linear combination of the coding, listening concentration, attention for 
sequencing, and object sequencing subtests significantly discriminated between the 
ADD and nonADD groups. Based on the above analyses, hypothesis 6F is rejected.
This discriminant program uses the discriminant function to predict the group to 
which an individual most likely belongs. At each step in the discriminant analysis, 
the classification matrix was printed, together with the percentage of cases correctly 
classified. The best result was at step 8, for which the classification matrix is shown 
in Table 50. This table shows that 100% (17) of the ADD/ADHD and 100% (15) of 
the nonADD/ADHD subjects were correctly classified, for an overall correct 
classification of 100% of the cases. This discriminant function indicated that, within 
the 13-15 age group, the C-ADDS can classify subjects into their respective 
ADD/nonADD group with 100% accuracy.
Figure 4, presents a summary of the discriminant analysis. Various linear 
combinations of the nine subtests discriminated between the ADD and nonADD 
subjects. These linear combinations accounted for 30% (for females) to 92% (for the 
13-15 age group) of the variance due to group differences (nonADD and ADD). 
Successful classification rates of subjects into nonADD and ADD groups ranged from 
76% for females to 100% for the 13-15-year-olds.
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TABLE 50
CLASSIFICATION MATRIX: AGES 13-15
Group Percent Number of cases
Correct Classified in Group
NONADD ADD
NONADD 100.0 15 0
ADD 100.0 0 17
TOTAL 100.0 15 17
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Variables All Groups 
N= 122
Males
N=67
Females
N=55
6-9
N=43
10-12
N=47
13-15
N=32
Attention for sequencing X X X X X
Listening concentration X X X X
Sentence repetition X X X
Selective attention X
Coding X X
Letter sequencing X
Object sequence X
Variance Explained (%) 46 64 30 46 60 92
Correct Classification (%) 79 91 76 88 87 100
Figure 4. Pictoral representation of variables which formed the discriminant functions in the total and subgroup 
classifications.
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For the total sample and for males only, attention for sequencing, listening 
concentration, and sentence repetition were significant discriminating variables; for 
females, sentence repetition and selective attention were significant discriminating 
variables; for the 6-9-year-olds, attention for sequencing and coding formed 
significant linear combinations; for the 10-12-year-olds, attention for sequencing, 
listening concentration, and letter sequencing were significant discriminating 
variables; and attention for sequencing, listening concentration, coding, and object 
sequence were significant discriminating variables for the 13-15-year-olds.
Summary
Nine of the 10 subtests of the C-ADDS were retained in the final form of the 
instrument. Number sequencing was removed because it had low internal 
consistency. Every item as designed in each subtest was retained, except for coding 
in which 30 of the 100 items were removed due to 100% non-responses. Most items 
had acceptable item discrimination indexes.
ADD/NonADD and Sex
Significant interaction effects between nonADD/ADD and sex were found for 
letter sequencing, object sequence, listening concentration, attention for sequencing, 
color sequencing, and sentence repetition. While there were significant differences 
between nonADD and ADD on each of these subtests for each level of sex (male and 
female), the magnitude of the difference between the nonADD and ADD was 
dependent upon gender. The direction of gender differences also depended on
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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whether the subjects were ADD or nonADD. For the nonADD subjects, males 
tended to perform better than females; for the ADD subjects, females tended to 
perform better than their male counterparts.
Where no interaction effects were observed, significant main effects for the 
nonADD/ADD were found. In each case, the nonADD subjects performed 
significantly higher than the ADD subjects. Gender main effects were found only on 
two subtests; numerical operations and coding. In both cases, males scored 
significantly higher than females.
ADD/NonADD and Age Group
Significant interaction effects were found between ADD/nonADD and age 
group on three of the subtests (letter sequencing, color sequencing, and sentence 
repetition). In each case, nonADD subjects performed significantly higher than the 
ADD subjects at each age group (6-9, 10-12, and 13-15). The magnitude of the 
difference tended to increase with increasing age level. Generally, for the ADD 
subjects, there were no significant differences in scores among the three age groups. 
However, significant differences in scores among the three age groups were found for 
nonADD subjects. The direction o f this difference was in favor of the older age 
group.
Where no interaction effects were observed, main effects for age group were 
found for all the remaining subtests (numerical operations, listening concentration, 
object sequence, attention for sequencing, coding, and selective attention). The older 
subjects performed significantly higher than the younger ones.
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Discriminant Analysis
Various linear combinations of the subtests were found to discriminate, 
significantly, between nonADD and ADD for the total sample, males only, females 
only, 6-9, 10-12, and 13-15-year-olds. Except for the total group and males only, 
these linear combinations were not similar. Perhaps the instability of the linear 
combinations was due to the small sample. Correct classification rates ranged from 
76% for females to 100% for the 13-15-year-olds.
Chapter 5 presents a summary of the study, discusses the findings, and provides 
implications and recommendations for practice and future research.
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CHAPTER FIVE
SUMMARY, DISCUSSION, IMPLICATIONS 
AND RECOMMENDATIONS
This chapter is divided into three sections: the first summarizes the problem, 
the literature, the procedures, and the findings; the second is the conclusion and 
discussion of the findings; and the third section addresses implications and 
recommendations for future research and practice.
Summary of the Problem
This study represents a research effort aimed at the development and validation 
of a quantitative-based instrument designed to generate a quantitative screening 
assessment of the inattention dimension of the ADHD disorder. The study focused on 
the variation of responses made by subjects to 10 sets of subtest items on the Carlisle- 
Attention Deficit Diagnostic Screening (C-ADDS) device. The subjects represented in 
the study were assigned to two groups: one group comprised 63 students (ages 6-15) 
who had been diagnosed as having the ADD disorder; the other group comprised 59 
match-paired "normal1* subjects who had not been diagnosed as having ADD.
The purpose of the study was to generate a set of subtest items for the C-ADDS 
and then to determine if these subtests, when used individually or in linear
152
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combination with each other, could effectively discriminate between diagnosed ADD 
and nonADD subjects.
Summary of the Literature
Perspectives on ADD
Definitional and etiological conflicts have contributed significantly to the 
assessment and treatment problems within the ADD population. The definition and 
manifestation of the disorder as delineated by the DSM-111-R have been the most 
widely accepted criteria in terms of offering guidelines for clinical interpretation of 
the disorder.
Researchers have sought to help clarify the definition of the disorder (Frick & 
Lahey, 1991; Hall & Marks, 1988; Levine, 1987) and offer many varying 
perspectives on its etiology (Hynd et al., 1991; Waddell, 1981; Walker, 1982;
Weaver, 1992). Extensive research on instruments presently used to screen/identify 
children with attentional deficits, reveal that the few quantitative measures used to 
assess the attention deficit dimension of the ADHD syndrome are not very appropriate 
because most of them are subscales of instruments which were designed to assess 
specific types of disorders other than attentional deficits.
A report such as this cannot begin to address all the assessment and placement 
issues or the ramifications with regard to the treatment of ADD children. Most ADD 
children cannot be reliably separated from low-achieving children with school-related 
problems. There is a need for on-going research to aid in the redefining of ADD and 
in identifying those factors which separate it from hyperactivity, impulsivity, and
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other psychoeducational disorders. Such research should aid in the clarification of 
placement decisions by allowing for more effective and efficient diagnostic, 
intervention, and remedial strategies.
Diagnostic Instruments and ADD
Most devices used to assess attentional deficits are qualitative in nature. These 
instruments include the Diagnostic Interview for Children and Adults (DICA/DICA- 
P), the Comprehensive Behavior Rating Scale for Children (CBRSC), Diagnostic 
Interview Schedule for Children and Adults (DISC/DISC-P), and the Attention Deficit 
Disorder Evaluation Scale (ADDES).
These scales have noted advantages in that they are time efficient, and they 
allow for recording subtle aspects of behavior and many different kinds of behavior. 
They, however, have some significant limitations with regard to their reliability and 
validity which pose some psychometric concerns with regard to their effectiveness as 
diagnostic tools.
When used to assess ADHD, there is generally some level o f discomfort with 
regard to the validity of the Wechsler Intelligence Scale for Children-Revised (WISC- 
R), Wisconsin Card Sorting Test. Canter background interference procedure for the 
Bender-Motor Gestalt test (Zarski et al., 1987), Luria-Nebraska Neuropsychological 
Battery-Children’s Revision (LNNB-CR) (Schaughency, McCone, & Covey, 1989), 
and the WISC-R Freedom From Distractibility (FFD) factors (Semrud & Lorys,
1988). The Thematic Apperception Techniques (TAT) and the Gordon Diagnostic 
System (GDS) seem to have some potential for utility in the area of diagnosing ADD.
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The results of current research in the area of assessment and treatment of 
Attention Deficit Disorder is contradictory, unreliable, and in many cases, 
uninterpretable and difficult to replicate in a methodological and clear manner. This 
may be because children who have been "categorically" diagnosed with ADD vary too 
greatly along the "syndrome" dimension to permit adequate interpretation of research 
findings. This may be a major methodological problem that is hindering research. 
Another reason could be the complexity of the process by which psychoactive drugs 
affect the synaptic transmission and influence behavior.
Treatment of ADD
Teachers, parents, educators, and mental health professionals have difficulty 
dealing with ADD children, and so they attempt to oversimplify the disorder to a 
childhood condition that is "manageable" with medication. Reviews of past studies on 
the identification and treatment of ADD conclude that the complexity of the disorder 
necessitates a complex multimodal assessment and a comprehensive individualized 
treatment package (Brancaleone, 1988). Most research which utilized either the 
behavioral or the medication approach generally reported favorable results; but the 
eclectic approach seems to provide optimal results (Hindshaw & Whalen, 1984).
Despite the relative successes with these eclectic approaches, researchers are 
becoming increasingly concerned with regard to the use of psychoactive drugs because 
of their known adverse side affects (Beck & Morgan, 1986; Benjamin et al., 1991; 
Divoky, 1989; Epstein & Olinger, 1987), the uncertainty as to the potential dangers 
of these drugs (Cooter & Werner, 1987; Emboden, 1988) and their potential for
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misuse (Ghodse & Khan, 1988). Some researchers have argued that the 
psychostimulants foster an external locus of control and, thereby, undermine self- 
efficacy and self-concept (Whalen & Henker, 1976).
The research in the area of psychoactive drugs and their effects on synaptic 
transmission tends to implicate a cause-and-effect relationship between the effect of 
the psychoactive drugs and behavior.
Summary of the Procedures 
The first task in this study was the development of subtest items, which not 
only tapped into attention skills, but also involved those tasks which, grouped 
together, were most likely to be observed in the classroom setting. Items in 10 
subtests were generated. Some of these items were modified from existing subtests of 
relevant and related instruments, whereas others were generated based on theoretical 
consideration of the ADD/ADHD personality. The 10 subtests were developed with 
varying response formats in order to tap into various aspects of attention deficits.
After the 10 subtests had been developed, the measures were subjected to 
critical analyses by eight psychologists, two medical doctors, and a therapist who 
gave recommendations for improvements. A sample of 63 diagnosed ADD children, 
age 6 through 15, along with 59 "normal" students, matched to the ADD children, 
comprised the research group for the study. The C-ADDS device, which was 
specifically developed for the study, was used to collect the data during the research 
project.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
157
The C-ADDS comprised items which utilized varying response formats in order 
to examine various aspects of the inattention disorder in an effort to find out specific 
strengths and weaknesses in the subjects. The original instrument contained 10 
subtests and took, on an average, 40 to 50 minutes to administer. The collection of 
data, which was done by the researcher, took place between October, 1992 and 
February, 1993. An item analysis was conducted, reliability indices estimated, and 
hypotheses tested using t-tests, ANOVA, and discriminant analysis.
Summary of Findings
Generally the results of the item analysis showed the items to have adequate 
discriminative ability. The following findings were generated from the study:
1. Not every item on the C-ADDS met the .20 criterion for item discrimination 
index as suggested by Brown (1976). Thus, a balance of psychometric and theoretical 
considerations were used to determine final item selection.
2. Nine of the 10 C-ADDS subtests proved to have moderate to high reliability 
coefficients. The number sequencing subtest was excluded since it had a reliability 
coefficient of only 0.45.
3. The C-ADDS significantly discriminated between the ADD group and the 
nonADD group on each of the C-ADDS subtests. The direction of these differences 
was always in favor of the nonADD group.
4. There were significant interaction effects between ADD/nonADD and gender 
for letter sequencing, object sequence, listening concentration, attention for 
sequencing, color sequencing, and sentence repetition. NonADD subjects scored
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significantly higher than the ADD subjects on these subtest at each level of gender. 
Furthermore, the magnitude of these differences were dependent upon gender. The 
difference between the nonADD and ADD tended to be larger for males than it was 
for females.
5. There were significant interaction effects between ADD/nonADD and age 
groups for letter sequencing, color sequencing, and sentence repetition. In each case, 
the nonADD scored significantly higher than the ADD at each age level. The 
magnitude of the difference tended to be larger with the older subjects. For 
nonADD, the older subjects scored significantly higher than the younger ones.
Except for sentence repetition, no such differences were observed for the ADD 
subjects.
6. The intercorrelations among the subtests were high, creating some measure 
of instability in the discriminant function across gender and age groups.
7. Various linear combinations of the C-ADDS subtests were able to 
significantly separate the ADD and nonADD groups. Overall, the subtests which best 
predicted group membership were attention for sequencing and listening 
concentration, with lesser contributions from coding and sentence repetition.
8. The C-ADDS was able to classify the two test groups with 76-94% accuracy 
across the gender groups and 86-100% across the age groups.
Conclusions and Discussion
This section draws conclusions based on the findings and discusses the results 
of the findings. The interpretation of the results from the scale-reliability estimates
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yielded by the KR-20 demonstrates reasonable confidence in the reliability of nine of 
the C-ADDS subtests.
Some items retained in various subtests had discrimination indices below the 
recommended value of .20. Because of the discontinuation criteria on the various 
subtests, some items with 0 response rates were retained to provide ceiling items for 
these subtests. Some items with 100% success rates were retained to give the 
subjects practice in the kinds of behaviors sampled and to ensure some level of 
success. The rationale for their inclusion was guided by Brown (1976). Theoretical 
considerations were also taken into consideration.
The inclusion of such items tends to reduce the reliability of an instrument. 
However, each of the subtests retained in the revised C-ADDS had moderate to high 
internal reliability. Thus, the items are consistent in measuring some underlying 
construct. The high intercorrelations among the subtests tend to support a unified set 
of underlying constructs.
The removal of the number sequencing subtest represents a reduction in the 
number of unique response formats portrayed within the test structure. The varying 
response format is a feature which is advantageous when working with ADD children. 
However, the removal of the number sequencing subtest seems to be a reasonable 
trade-off—a compromise between losing a unique response format and reducing the 
instrument to a manageable size for this ADD population. The object sequence 
subtest had only a modest reliability coefficient of .613. Hence, the results from this 
subtest should be interpreted with some caution.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
160
The discriminant functions generated within the various subgroups classified the 
subjects in their respective groups with 76-100% accuracy. The moderate to high 
level of discriminant validity and internal reliability of the instrument suggests that 
there is a good probability that the inattention dimension of the ADHD personality 
was the underlying construct being measured. The high intercorrelations among the 
subscales tend to support the conjecture that some unique and unifying dimension is 
being measured. This offers psychometric support for the C-ADDS as a feasible 
screening device with diagnostic utility.
The results of the tests of hypothesis 1 indicated that each of the nine subtests 
significantly discriminated between the ADD and nonADD groups. This implies that 
specific tasks can tap into the attention disorder and, thus, the disorder may be 
effectively screened with the use of subtest items such as those represented on the C- 
ADDS. The results of the analyses yielded by the test of hypothesis 1 indicated that, 
in each case the direction of the difference was in the direction of the nonADD group. 
Hence, each of the subtests, univariately, has good discriminant validity.
The results of the analyses yielded by the test of hypothesis 2 indicated that 
some gender differences were also observed; that is, subjects performed differently on 
certain subtests on the C-ADDS and the difference in performance was dependent on 
gender. The fact that there were significant gender differences in favor of the males 
on the coding, and numerical operations subtests in the main effects test, tends to 
implicate differing left-right brain functioning. Although such gender differences are 
common observations on most psychoeducational instruments, there is no sound
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theoretical support for such an explanation for these differences. The nature and 
unique demands of the items in the various subtests need to be understood in order to 
validate such assumptions.
A study of the subtests which indicate gender differences should be of 
importance to clinicians and diagnosticians as they attempt to determine the 
underlying components within the test which may be responsible for these differences 
in performances. The fact that ADD males performed significantly better than ADD 
females on certain subtests and vice versa should provide a good foundation for such 
an exploratory investigation. The scores on those subtests which showed significant 
gender differences should be interpreted rather cautiously.
The results of the analyses yielded by the test of hypothesis 3 indicated that 
there was significant interaction between gender and test group. The group effect was 
significant six times and the gender effect three times. The letter sequencing, object 
sequence, listening concentration, attention for sequencing, color sequencing, and 
sentence repetition subtests showed significant interactions. For the nonADD group, 
the males tended to perform better than the females, whereas, in the ADD group, the 
females tended to perform better than the males.
An over-predominance of misclassified females in either of the ADD or 
nonADD groups could have contributed significantly to such a discrepancy. The 
classification matrix for the females indicated that, overall, 28.5% of the females 
were misclassified as compared to 5.4% of the males. However, this high proportion
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of misclassified female subjects should not be seen as the only factor contributing to 
these discrepancies and to intimate such is, clearly, a matter for conjecture.
The significant interaction on these subtests raises some issues with regard to 
assessment and classification decisions. An in-depth analysis of the raw data along 
with interview data from mental health professionals, teachers, and parents would be 
needed to clarify such issues. Such discrepancies may have some clinical 
interpretation.
Professionals who are engaged in the ADD classification process should be 
acutely aware of those facets of behavior which constitute the Attention Deficit 
Disorder. There is little therapeutic or clinical advantage in making ADD placement 
decisions mainly on sketchy observations of physicians and unattested opinions of 
teachers and parents. Certainly, any unsystematic assessment of female behavior 
should be a  critical issue to examine since this may often lead to wide-spread 
misclassification of the disorder. For this reason, psychological information 
generated from instruments such as the C-ADDS is of crucial importance because 
such information provides a profile of the child’s ADD-type behaviors.
Developmental theorists generally support the notion that older children 
perform better on school-related (achievement and intellectual) activities than younger 
children. Hence, there should be significant differences between the performances 
across the age ranges. This was very evident from the results of the analyses yielded 
by the tests of hypotheses 4 and 5. These results indicated that, in the nonADD 
group, each of the C-ADDS subtests reported significant age-group differences. In
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each case the direction of the difference was in favor of the higher age group. 
However, in the ADD group, significant age-group differences were reported only on 
the coding and object sequence subtests in the main effects test.
These findings lend credibility to the instrument in that, although the subjects 
were not matched-paired on intelligence or achievement, it minimizes any speculation 
that the test group differences could have been caused mainly by biases between the 
groups on dimensions of intelligence and/or achievement.
Within the various age groups, the performance of the nonADD subjects was 
significantly higher than that of the ADD subjects. Hence, there is evidence that the 
diverse subtest items have "psychometric flexibility"--the capacity to separate 
significantly target groups across gender and wide age ranges. The significant 
discrepancy between the ADD and nonADD scores across the age ranges tends to 
imply a limitation in coping-skills development, by the ADD group, through the 
developmental stages and tends to support the assertion that ADD children do not 
outgrow the disorder.
The results of the analyses yielded by the test of hypothesis 6 indicated that 
various linear combinations of the C-ADDS subtests can significantly discriminate 
between the ADD and nonADD groups. Because of the high intercorrelations among 
the variables, tentative analyses were undertaken to assess the stability of some linear 
combination of the C-ADDS subtests. Results indicated that the linear combinations 
of variables which separated the ADD and nonADD groups tended to fluctuate as the 
C-ADDS instrument was evaluated within different subgroups.
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Generally, from a purely statistical perspective the fluctuating discriminant 
function may be seen in a negative light. However, from a theoretical perspective, 
such fluctuations can be interpreted as affirmation of the close relatedness of the 
subtests, and of their "high competitive power" for selection into the various 
"discriminant models." The researcher would like to suggest that the subtest items on 
the C-ADDS have such high content validity that for differing analyses on different 
populations, one can be assured that effective discriminant functions will always be 
generated.
This research treated ADD as a unique dimension of the ADHD personality and 
one which manifests itself in behavioral responses which can be assessed or measured 
empirically. This research asserts that in order to obtain appropriate measures of 
attention deficits, the assessment subtest items must be as multifaceted as possible in 
terms of incorporating many response formats. The apparent instability of the 
discriminant function across the various subgroups tends to support any notion of a 
complex interplay between item demands of school-related activities and the ADD 
personality, and thus, offers some justification for the researcher’s use of a wide array 
of activities and response formats.
The reality that some students who performed poorly on the C-ADDS may have 
been labeled with special education classifications should not be accepted as a 
statement of destiny. Rather, it should serve as an impetus to urge educators to 
engage in the comprehensive evaluation of the strengths and weaknesses of these 
children in order to make more informed placement decisions.
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Many developmental theorists readily admit that there are many developmental 
variations in children, and thus even children who perform well in school may have 
trouble with some of the specific tasks represented in the various subtests on the C- 
ADDS. Thus, if children perform poorly on the C-ADDS or any other such 
instrument, alternative tests with appropriate items and varying response formats 
should be considered when making placement decisions. A plausible explanation for 
the instability of the discriminant function may be interpreted in the context of the 
curriculum requirements and classroom activities across these age ranges and the 
interaction between ADD as a personality disorder and developmental variations.
The concentration of the ADD subjects in the study was often erratic in that 
they seemed to be extremely focused one moment and then totally tuned out 
thereafter. Such marked inconsistencies seem to be the hallmark of attention deficit 
individuals. This observation tends to support the notion that the above-average level 
of erratic behavior seems to be a universal finding among children in this population. 
The wide array of response formats and the attractive nature and texture of the 
performance activities material are features that advance support for the assertion that 
the C-ADDS is a viable device for the screening of ADD children.
Implications and Recommendations
The results of this research study have some implications for ADD assessment 
practices and for future research. This next section examines some of these 
implications and makes recommendations for practice and future research.
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Implications and Recommendations 
for Practice
In order to effectively address this research problem within the context of the 
implication for practice and all its ramifications, existing research findings may need 
to be modified so that they might pertain to ADD children. According to Levine 
(1987), these children are too complex to be characterized by simplistic labels, tidy 
systems of subtyping, or statistically generated syndromes. The complexity o f the 
ADD syndrome and its implication for teaching and learning necessitate a complex 
multimodal assessment and a comprehensive, individualized treatment package.
Understanding the nature of the ADD disorder without oversimplifying it, and 
intervening vigorously to monitor and control in order to facilitate appropriate human 
behavior is a difficult task and will incur failure. However, clinicians must strive 
delicately so as to avoid causing harm (Levine, 1987).
The results of the two-way ANOVA indicated significant interaction between 
gender and test groups with the ADD females performing significantly better than the 
ADD males on some subtests. The variables which constituted the discriminant 
function for the males were not identical to those which form the discriminant 
function for the females. For the males, the attention for sequencing, listening 
concentration, and sentence repetition significantly discriminated between the ADD 
and nonADD groups. For the females, sentence repetition and selective attention 
were the discriminating variables.
This suggested that the variables which constituted the two discriminant 
functions should be carefully scrutinized with respect to the content and item
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demands. Such an analysis should allow practitioners to generate useful hypotheses 
regarding the nature and probable causes of these gender differences. The 
disproportionate number of misclassified females in the respective test groups may 
also offer some level of explanation for these gender differences.
Generally, for the nonADD group, significant differences in scores among the 
three age groups were found on all nine subtests. In each o f the nonADD cases, the 
direction of the difference was in favor of the older group. This observation is 
consistent with most developmental theories which generally postulate that older 
children perform better than younger children on school-related activities.
Theoretically, the nature, content, and demands of the various items of the C- 
ADDS subtests suggest that what the instrument assesses as a constellation of attention 
deficit traits in older children are in fact part of the normal behavior of many 2-year- 
olds and so, in very young children, diagnosis can be elusive. Frequently a wait-and- 
see approach is suggested since young children are usually restless, inattentive, 
erratic, and distractible. Because of this wait-and-see posture, a substantial portion of 
truly ADD children are treated only after they continue to experience severe 
difficulties with the selection and regulation of attention in the school years.
Practitioners need an enhanced understanding of the unique behavioral, 
cognitive, and emotional competencies of ADD children and their mode of interaction 
with wider social networks such as family, school, and peers. Such an understanding 
should facilitate practitioners in the early assessment of the disorder. Early diagnosis
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and effective treatment strategies can foster healthy self-esteems in these children and 
allow them to better adapt to the demands of everyday life.
The underachievement and academic failure occurring because of late 
intervention and/or no intervention may cause poor self-esteem and other psychosocial 
problems which could remain with these children throughout their adult lives. Hence, 
it is important that ADD children be detected early and be engaged in an intervention 
program.
Just about any treatment plan should work if there is mutual care and respect 
between students and teachers. Teachers need to adopt a facilitative stance when 
dealing with this population. They need to create mutual shared trust and respect as 
their lives touch the lives of these children. This does not mean that ADD children 
will not learn in the absence of quality relationships. Rather, it suggests that they do 
learn, despite the deficits, but may generally learn less than they would have under 
more positive conditions.
Vigorous and concerted efforts need to be made to analyze and evaluate special 
educational programs for ADD children if they are to enhance their well-being. They 
do need special teachers, not only for academic enrichment, but also for clinical 
understanding of their disorder. Such efforts are also needed if these disabled 
children are to overcome their two battles: (1) the battle to overcome their limitations 
imposed by their psychosocial conditions, and (2) the battle to be accepted by others. 
Too many of these children suffer from severe chronic problems and live out their 
lives in the twilight zone of public understanding.
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School systems need to develop, implement, and monitor high-efficiency 
support services for these children, their teachers, and their parents. Parents and 
teachers need to have in-service programs explaining the principles underlying 
behavior change and modification, and special methods for modifying behavior.
There is a need to address the crucial issues regarding the Attention Deficit 
Disorder and the related difficulties associated with this handicapping condition.
Clear guidelines need to be established for determining the need for special 
educational services for these children. Effective psychoeducational paradigms need 
to be developed and put in place to help school officials to design meaningful and 
cost-efficient programs for these children.
The time is right for renewed and refined attempts at integrating what is known 
about normal childhood and what we are discovering about problematic learning and 
difficult life adjustments during childhood. Children with learning problems may 
need to be perceived as being in a phase of functioning along a dynamic continuum of 
normal developmental variation, while practitioners struggle with efforts to satisfy 
constantly evolving expectations.
It is hoped that these results and recommendations not only help psychologists, 
especially school psychologists, to redefine their roles, but encourage them to be 
active participants in the assessment and treatment of ADD children. The adherence 
to such a gesture would contribute to a form of comprehensive assessment that 
transcends traditional disciplinary borders and encourages rapport among professionals
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as they seek to encourage more sensitive forms of collaborative assessment and 
remediation.
It is therefore recommended that, in order to respond effectively to this new 
knowledge, educators and parents must become informed about neuroscientific concepts. 
The teaching of such concepts should best be included in parent-teacher education 
programs and made available through in-service education (Sylwester, 1986).
There is an unfortunate tendency to underestimate both the critical role that 
effective behavioral paradigms play in the progress of neuroscience and the ingenuity 
and effort required to develop them (Pinel, 1990). There is also a need for significant 
others to be mindful of those facets of human experiences—role modeling, 
reinforcement, and parent-child interaction—which may influence Attention Deficit 
Disorder in children.
Implications and Recommendations 
for Future Research
The results of this study should represent an improvement in the knowledge
base especially regarding some issues surrounding the assessment and classification of
ADD children. The results supported the assertion that a linear combination of
specific subtest items can discriminate effectively between ADD and nonADD groups.
Thus, vigorous and cooperative efforts should be directed in the systematic
formulation of quantitative-based assessment instruments geared at the early detection
of ADD children.
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The generation of a quantitative measure o f such a labile construct as 
inattention is not an easy task. This exercise requires methodological rigor and 
delicate procedural processes on the part of a researcher. According to Grush, et al., 
(1983), the development of any personality test is a difficult enterprise that often 
involves the trade-off in satisfying the conflicting goals of conceptual purity, 
methodological rigor, pragmatic advantages, and psychometric standards. The C- 
ADDS, like other such instruments, does have some shortcomings regarding its 
construction. Also, in this study, there were some endemic problems which should be 
averted in future investigations.
First, theories of childhood development generally postulate that, at different 
stages of development, children differ qualitatively more so than quantitatively in their 
mental organization. Consequently, the effective assessment of a child's level of 
attention-selective focus and concentration-necessitates that the specific types of 
tasks, in terms of item demands, process, and content, should vary with age and the 
developmental level of the child. The implication here is that, when a psychological 
construct is to be assessed across a broad age range, different subtest items should be 
generated within the various developmental stages.
In the C-ADDS, the same subtest items were administered to all school-age 
children irrespective of their age. The rationale for the approach used in the C- 
ADDS may be justified in terms of the purpose of the test and the nature of ADD. It 
must be reiterated that the C-ADDS was not designed to be an intelligence or 
achievement test and so the subtest items were not designed to tap into these
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constructs. This instrument was developed on the assumption that success or failure 
on the C-ADDS is due, primarily, to the inconsistency of concentration over and 
above intelligence, achievement, and grade or age level.
Second, the sample size was small and was not truly representative of the 
population in terms of demographic factors such as race, socioeconomic status, 
gender, and ethnicity. A larger and more representative sample would have allowed 
for greater generalizability and for factor analytic procedures to be undertaken to 
explore the number and nature of the hypothetical constructs or traits that underlie the 
set of C-ADDS subtest measures.
Third, the nonADD individual matching a given ADD subject was selected by 
the school personnel-usually the counselor-following strict criteria prepared by the 
researcher (see Appendix A). Thus, while the matching equated the groups as far as 
possible, it was not known what two individuals, in fact, formed a pair. This made it 
impossible, in the analysis, to profit from the increased power of repeated measures 
analysis of variance (ANOVA) or correlated sample t-tests. Also, the groups should 
have been matched-paired with respect to ability or achievement levels. If this were 
done, there could have been empirical evidence to refute any contention that the group 
differences were due primarily to ability or achievement differences between the test 
groups.
Fourth, issues regarding confidentiality made it difficult to correlate the scores 
on the C-ADDS with other relevant and related scores on other established 
instruments. This inability to correlate these scores with other relevant and related
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scores on other established instruments should give cause for some concern with 
regard to the diagnostic utility of the C-ADDS. Comparable results from relevant and 
related instruments would have advanced some empirical credibility to the assertion 
that the group differences were primarily due to the presence or absence of 
ADD/ADD.
The discriminant function which purported to separate the ADD and nonADD 
groups was seemingly unstable across certain age groups. This observation is in 
agreement with theories of childhood development which generally postulate that, at 
different stages of development, children differ qualitatively in their mental 
organization. The explanation for the apparent instability of the discriminant function 
should be sought within the context of the high intercorrelations among the subtests.
The results from each classification matrix indicated that, on the C-ADDS, 
various linear combinations of subtests, multivariately, can discriminate between the 
ADD and nonADD groups. The 76-100% correct classification rate by the various 
discriminant functions indicated that, in spite of the inability to assess the concurrent 
validity of the C-ADDS device, it does have good discriminant validity.
Fifth, the reliability estimate obtained with the use of the KR-20 considered 
reliability from the point of view of the internal consistency of the instrument. This 
reliability estimate was obtained for each of the subtests on the C-ADDS and 
presented the instrument (number sequencing subtest excluded) as having good 
underlying psychometric properties.
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Sixth, the researcher was unable to control for medication effects due to the 
inaccessibility to pre-referral ADD students and the restricted time allowed to work 
with the subjects. Comparative scores for ADD subjects on and off medication would 
have offered some clinical interpretation regarding the effects of pharmacological 
intervention on the performance of these ADD children.
Clearly, the psychoactive drug dosages which are appropriate and the effects 
these drugs have on behavior and cognitive processes should be definite areas of 
concern and should be carefully considered. There is a need to establish guidelines 
for psychoactive drug usage. Such information regarding appropriate drug dosages 
and the effects o f such drugs on behavior, would also provide some indication as to 
what types of adjustments, if any, need to be made to the scores on such an 
instrument when ADD subjects are tested on or off medication.
Despite the shortcomings of the C-ADDS, the methodological approach used in 
its construction and the knowledge gained from the research investigation should 
represent a useful improvement in the understanding of attention deficits and enhanced 
ADD assessment capabilities.
Psychometricians, educators, and mental health practitioners need to remember
that behavior is the ultimate and most complex manifestation of nervous system
activity. In the final analysis, the purpose of all neural activity is the production of
behavior and measuring it is no easy matter (Pinel, 1990).
Ultimately, it is hoped that parents and professionals who find themselves 
immersed in the lives of struggling [ADD] children will accept and respect 
developmental variations, trying to change only what must be changed,
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recognizing that in dealing with such children, they themselves are intruding 
upon the pages of the biographies of a new generation. (Levine, 1987, p. xii)
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To Whom It Mav Concern j
My name is Mr. Carlisle Applewhaite. I  am a doctoral student in 
School Psychology at Andrews University. I was born in the Caribbean 
island of Barbados. I have taught in the public schools in Barbados for I
over thirteen years. I completed my masters degree in Educational and 1
developmental psychology from Andrews in 1987. I have just I
successfully completed a one-year internship in school psychology at the I
Berrien County Intermediate School District. The one-year internship j
was a requirement for certification as a school psychologist in the state 
of Michigan.
In the area of research, I have done an extensive review of the literature 
on Attention-deficit disorder(ADD) and am especially interested in 
studying the ADD population. The purpose of this study is to develop a 
diagnostic instrument designed to screen children at-risk for attentional 
problems. It is hoped that this instrument will allow these children at 
risk for ADD to have early exposure to effective intervention and 
remedial strategies. Because of time constraint surrounding the present I
research study, I may request assistance from my colleagues in the 1
administering of the test instrument to the students participating in the 
study.
Assistance will be obtained only from certified school psychologists or 
school psychologists in training who will abide by all the conditions as 
outlined in the Summary Safe Guard Statement.
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SUMMARY SAFE GUARD STATEMENT 
(School official)
a. This is a research undertaking designed to develop a screening 
device/instrument. The nature of the instrument does not pose any threat to 
individuals. I do not perceive my population to be drawn from 'vulnerable* 
subjects. Tests instruments measuring some aspect of inattention have 
been used extensively on the' grade K through 12 population and my study 
involves an age group from which your institution could provide an adequate 
sample.
b. The location of the testing is to be on-site.at all participating institutions. 
Details of specific room assignments and/or monitoring are left to the 
discretion of the liaison person and/or special committee of the institution.
c. I will rely on certified school psychologists or Intern school psychologists in
training to assist me in administering the tests. The reason is that time 
constraints would not allow me to administer all the tests in the allotted time 
period. All testing procedures will comply with existing policies of your 
institutions, and will be based on the advice of liaison persons.
Confidentiality
An ID number will be assigned to each child which he/she shall use in all 
subsequent correspondence. I am requesting that you keep, for a specified 
time period, a record of the names of each subject participating in the 
research project and her/his associated ID number. The Testers and I will 
have no access to those names.
Data other than the name and address will be entered on the computer. Any 
names and addresses submitted will be destroyed once satisfactory 
computer entries have been received. Parents will be informed that 
discussion on and access to his/her child's te s t results will be made available 
to them or to  their child on request.
The identity of the subjects who participate in tfvs research investigation and 
information on their individual performances will be held in strictest 
confidence.
cc: Parents
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Selection Process
The purpose of th is  research  investigation  is to determine if the  Cariisle- 
A ttention Deficit D iagnostic Scale(C-ADDS) c a n  effectively discrim inate betw een  
children w ho have been medically diagnosed a s  having Attention-deficit 
disorder(ADD) and those  from the 'norm al* population.
I am  aw are  th a t th e  ADD population w ith in  Berrien County m ay be unevenly 
distributed among th e  school districts and th a t  th e  num ber of ADD s tu d e n ts  in your 
school district m ay be sm all. However, I am  hoping th a t the distric ts w hich  I have 
targe ted  can  provide m e w ith a sam ple w hich is large enough to  allow me to  
generate  som e valid and reliable research  findings.
Subjects
ADD subiwts
Pre-paid envelopes should be sent to the parents of all the medically diagnosed 
ADD students in the school district. The ADD sample shall comprise all ADD 
students in your school district who consent to participate in the study-all students 
whose parents signed and returned the consent form.
NonADD subjects
The nonADD sample shall comprise of all those nonADD students who 
provide an adequate match-pair for the ADD sample. This match-pair should be done 
with respect to age and sex. For each ADD student/subject who consents to 
participate in the study, the match-pair (control) counterpart shall be selected on the 
basis of the following criteria:
1. the student shall be of the same sex,
2. the age of the student should be within two months of the ADD 
student,
3. for each match-pair selection, the person selected should be the first 
person on the general admission register who meets the above criteria.
In the event that the parent of a selected member and the 
selected member/student from the control group do not consent 
to participate in the study, the selected child should be replaced 
by another person who best meets the above criteria. 
CAUTION: Be careful to select each subject from the control group only 
once.
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8516 Westwood Drive 
Andrews University 
Berrien Springs, MI, 49103
October 13, 1992.
Dear Parent:
I am a doctoral student in the department of Education and Counseling Psychology at 
Andrews University. As part of my program requirement, I am conducting a 
dissertation research. Your child is one of a number of students who are being asked 
to participate in this dissertation research. The purpose of the research is to develop 
a diagnostic devise to screen children who have Attention-deficit disorder(ADD) or 
who may be at-risk for ADD.
The proposed research is a methodological study with the primary objective of 
developing and credentialing an instrument. Data will be collected from the students 
for the purpose of testing the instrument. ,
I am requesting consent for your child to participate in this research study. It should 
be clearly understood that all information on your child will be treated with STRICT 
CONFIDENTIALITY.
Discussion on, and access to, your child’s results will be made available to yourself 
and/or your child upon request.
Enclosed is a set of documents including personal information on the researcher, a 
consent form, and a copy of the safe guard statement sent to the school that your 
child(rcn) attend(s).
Sincerely yours
Carlisle Applewhaite 
Doctoral Student in 
School Psychology
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C O N SE N T  FORM  (Parents)
(For Unemancipated Minor)
I am a doctoral student in the department of Education and Counseling Psychology at 
Andrews University. As part of my program requirement, I am conducting a 
dissertation research.
YOUR CHILD IS ONE OF A NUMBER OF STUDENTS WHO ARE BEING ASKED TO 
PARTICIPATE IN THE RESEARCH STUDY. The purpose of the research is to develop 
an instrument which we hope will allow for the early identification of children with 
attentional deficits and who may be at-risk for academic problems. If you choose to 
let your son/daughter participate in this research study, he/she will be asked to take 
an individually administered test which is designed to measure his/her level of 
attention. The test is Qfll a measure of intelligence. However, there will be 
psychological discussion and/or counseling after the test to deal with any emotional 
concerns or possible feelings of failure or frustration. You may choose whether or not 
you want your child to participate, and you have the right to withdraw your child from 
the study, at any time, without penalty. It should be clearly understood that all 
information on vour child will be treated with STRICT CONFIDENTIALITY. Discussion 
on, and access to your child’s results will be made available to yourself or your child 
upon request. The conditions of testing will be done as outlined in your copy of the 
Summary Safe Guard Statement to the school.
If you have any queries you can reach me by telephone at (616) 471-2907. Ask for 
Carlisle Applewhaite.
I____________________________hereby certify that I am the parent/guardian of
____________________________ who is under 18 years of age, and consent to the
terms of this ’ consent form* for my son/daughter. (If parents are divorced, the form 
must be signed by the custodial parent or, in the case of joint custody, by both 
parents).
Signature of student School or Institution
Signature of parent/guardian Liaison personnel
Date
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APPENDIX B
FEEDBACK FROM PANEL OF PSYCHOLOGISTS AND MENTAL 
HEALTH PRACTITIONERS, AND SAMPLE COPIES 
OF C-ADDS ALONG WITH SCORE SHEET 
AND TEST MANUAL
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APPENDIX B-l
FEEDBACK FROM PANEL OF PSYCHOLOGISTS AND MENTAL 
HEALTH PRACTITIONERS WITH REGARD 
TO THE INITIAL C-ADDS ITEMS
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Reproduced 
with 
perm
ission 
of the 
copyright ow
ner. 
Further reproduction 
prohibited 
without perm
ission.
The following are the names of professionals who offered valuable insights to the researcher during the selection of the items for the 
C-ADDS. These individuals represent a group of professionals who have been directly involved in the assessment of ADD and or who 
have had many years experience administering C-ADDS-lilce subtests to school-age children.
Names Title Experience(Yrs) Specialty
Don Bacchus (Ed.D) Sch. Psy >15 yrs Diagnostician-Psychoeducational Assessment
Ken Rieman (M.A.) Sch. Psy > 15 yrs Diagnostician-Psychoeducational Assessment
Richard Wick (M.A.) Sch. Psy >15 Yrs Diagnostician-Psychoeducational Assessment
Gary Carson (M.A.) Sch. Psy >15 Yrs Diagnostician-Psychoeducational Assessment
Jeff Seigle (M.A.) Sch. Psy >15 Yrs Diagnostician-Psychoeducational Assessment
Stanley Talley Sch. Psy > 5 Yrs Diagnostician-Psychoeducational Assessment
Mark Reigle (M.A.) Sch. Psy >15 Yrs Diagnostician-Psychoeducational Assessment
Sheila Burton (M.A.) Sch. Psy >15 Yrs Diagnostician-Psychoeducational Assessment
Veeramasuneni Raghu (M.D.) Child Psych >10 yrs Specialist in the Diagnosis and treatment of ADD
Linda Lynn (M.A.) Psychometrician >10 yrs Specialist in the assessment of ADD
Charles Jones (M.D.) Childhood disorders >10 yrs Specialist in the Diagnosis and treatment of ADD
186
SUMMARY OF RECOMMENDATIONS FROM PSYCHOLOGISTS 
AND MENTAL HEALTH PROFESSIONALS
The recom m endations from  the psychologists and mental health practitioners generally 
supported  the nature and content o f  the C-A D D S test items. H ow ever som e suggestions w ere m ade for 
im provem ent to the instrum ent. These rcom m endutions reflected a m ixture o f  suggestions for 
im provem ent to and acceptance o f  various suhtest item s. The following represents a  sum m ary o f  the 
general recom m endations:
1. Shorten the length o f  the test hy rem oving certain  suhtest item s o r by elim inating various 
subtests m easures.
Rationale: N ature o f the d isorder necessitates short evaluations.
2. T he  rem oval o f  the num erical operations suhtests o r. at least, from the battery for the 
younger children.
Rationale: Young children may know how to perform  the tasks hut may have
difficulty  interpreting the questions.
3. T he  elim ination o f w ords o r phrases w ith  Christian connotation.
Rationale: Such w ords nuiy offend som e children o f  o ther religious persuasion.
4. Elim inate w ords w hich have high d ifficult level.
Rationale: Factors associated w ith word difficu lty  may contribute to group
separation.
5. M ake the m aterials for perform ance activities as picturesque and appealing as possible.
Rationale: T hese children need high stim ulus m aterial to help them  to focus.
6 . R esearcher needs to be aware that item s in the subtest may he assessing other dim ensions 
o f  the A D H D  personality and o ther related d isorders.
7 . Tw o separate stories need to he developed.
Rationale: Stories which are appropriate for young children in term s o f  length and
interest level are often not effective in separating differences in o lder 
children.
The com m ents from  these professionals generally conveyed appreciation o f  the instrum ent as a 
viable tool w ith  potential diagnostic capabilities. T hey supported the need for such an instrum ent and 
approved o f  the  nature and content o f  the items in the various suhtests. They generally supported the 
notion that such school-related item s as those represented in the C-A D D S should d iscrim inate between 
the A D D  and nonA D D  subjects.
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SAMPLE COPIES OF C-ADDS AND SCORE SHEET
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TEST GUIDE FOR THE ADMINISTRATION OF THE C-APPS
LETTER SEQUENCE FORWARD
I want to ace how wcO you can focus your attention. I am going to say some letters. Listen carefully and 
say them in the same order I say them.
0. AB LH
I. A R Q N PR
2. B X Y G LMS  V
3. N I J P F E K O W X
4. R X Q V L K S Z K P G N
5. A B L R W T V F D J S E Q K
6. E I Q V J D F C R L G F B H L R
7. X Q P D I Q C R J W K G L T X J Z O
8. RBGKVVXS  V G L Q C R B L F Q X V J
9. W X E K B P R  W T M L K S J D J N P Z Q G F
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LETTER SEQUENCE BACKWARD
Now I am going to nqr mne more letten bat this tone when I am finished, I w n t you to say the letters
backwards. For n a n k  i f l s a y A - P - K ,  what would you say? If the child responds corectly say "That is correct." If
the child responds incorrectly, say "dot is not quite rigid you shoold have said K - P - A." and proceed with the trial 
item.
Trial 1: L - M - Q
Whether the child responds correctly or not proceed with the test administration.
0. S K
1. X AJ
2. VS  YK
3. P Y M  WF
4. A K X O E
5. S B G I W N
6. R P D T G R W
7. H D S C L J A E
8. A O P D V K G R Q
9. F L G K P O Q R B V
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NUMERICAL OPERATIONS
I am going to ask you some arithmetic questions. Listen carefully to each question and tell me the 
answer without using pencil or paper.
1. How much b  1 plus 2 ?
2. I t you add 2 and 2 together what would you get ?
3. I t  you lake 3 from 5, how much b  left ?
4. A girl had 4 candies, she ate 2 and her mother gave her 3 more, how many does she have now ?
5. A boy had 2 marbles and hb brother gave him 1 more, how many does he hare altogether ?
6. Mother had 9 cooldcs, if she gave 2 to lack and 3 to Mary, how many does she hare left ?
7. A boy went to the store to buy one dollar’s worth of oranges. If he paid for them with a life dollar bill, bow much 
change would he get back ?
S. Peter’s class contains 2 more boys than gbb . If there are 6  girb in the class, how many are boys?
9. A girl went to the store and bought a bag of fruits. The bag contained 8 fruits. On her way home, she gare 1 banana to 
a little girl and an orange to a little boy. A friend met her on the way and gare her I pear, and 2 mangoes in exchange 
for 2 apples. How many fruits did she hare left in the bag?
10. What b  I+ 2+ I-I+ I+Z -I-2+2-I+ I-2  ?
11. A boy left home for school with < books in hb bag and 10 marbles and a $1.00 bill in hb pocket. On hb  way to school, 
he lost 3 marbles and 2 books. At lunch time he spoil SO cents. How many marbles did he have left? How many books 
were left in hb bag?
12. A man died and left $40,000 in hb will. Half of thb money went to hb son and a quarter went to hb son’s wife. The 
remainder was divided equally among hb  S grand children, a) How much money did hb son receive? b) How much 
money did each grand child receive?
13. A girl had $2.43 in her purse. There were 4 dimes, 3 quarters, 6  rdcfcles 18 pennies, and a I dollar bill. She went to a 
snack machine to get a peanut bar and a candy. She put the one dollar bill into the machine and got back 3 dimes, 2 
nlckles, and 4 pennies, a) How many quarters does she now have? b) How many dimes does she now have? c) How 
many nickles does she have? d) How many pennies does she have?
Reproduced 
with 
perm
ission 
of the 
copyright ow
ner. 
Further reproduction 
prohibited 
w
ithout perm
ission.
Number Sequencing
I am going to say some numbers. I want you to listen very careAiUy and each time I say Ibe number 4 Immediately alter 7 ,1 
want you to raise your hand. Remember, raise your hand only when Ibe number four followi a  seven.
Eg I: 6 - 7 - 8  -4 .
If the child raises his hand incorrectly, then say * No you should not raise your hand bemuse 4 did not follow 7. The number 8 
came immediately alter 7.* If the child responds incorrectly proceed to example 2.
Eg 2: 3 - 7 - 4 -2.
If the child's hand is raised correctly, say "that's right you raised your hand correctly". If the child did not raise his/her hand then 
say "Now you should hare raised your hand bemuse I said 3 ,7 ,4 ,2 . The four comes immediately alter 7". Whether the child 
raises his/her hand correctly or incorrectly, proceed with the test administration. Discontinue after 3 consecutive errors.
1. 4 - 7
2. 6 - 4
3. 3 - 7 - 4
4. 2 - S - 7 - 9
5. I - 4 - 7 - 5
6.  4 - S - 7 - 4 - 2
7. 4 - 6 - 7 - 3 - 9 - 4 - 7
8. 2 - 4 - 7 - 4 - S - 7 - 4
9. 4 - 7 - 4 - 7 - 6 - 7 - 4 - S
10. 7 - 7 - 6 - 4 - 7 - 7 - 4 - S - 6 - 7 - 4
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OBJECT SEQUENCE
I would like you to name these objects as I point to them. What is this? and this? And this? and this? and this? and this? 
Accept what ever name the child gives for the objects.
I am going to name some objects. I want yon to pick up the objects and put them in my hand in the same order that I call 
them. R em em ber! Put them in my hand in the same order I call them. Do you understand.
TRIAL 1: flag - book - dog
> If the child fails the trial item, say "that is not quite right. I said flag, book, dog. You should have given me the flag 
first, then the book and the dog last. Let’s try that again."
TRIAL 2: flag - book - dog.
> Whether the child gets this other trial right or wrong proceed with the test administration.
0. Dog - flag
1. Watch - flag - butterfly
2. Cat - gun - ball - cat
3. Butterfly - Ball - dog - book
4. Gun - watch - flag - book - dog
5. Ball - gun - butterfly - dog - book - flag
6. Watch - butterfly - ball - dog - flag - cat - gun
7. Flag - gun - cat - watch - book - dog - ball - car
8. Watch - gun - cat - dog - butterfly - book - flag - ball
9. Dog - car - butterfly - ball - flag - book - cat - watch - gun
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Listening Concentration
I am going to a y  sone numbers. Flense listen very carefully because some of the numbers may be repeated over and 
over again. When ever I repeat a number that yon have beard before, you must raise your hand. Raise your hand only 
after you base heard a number that you have heard me say before.
Let us try this one as an example starting now:-
(Reading at the rate of one number per second) Say: 16 - 23 - 4  - 16 -  15 - 4
If the child gets the sample item incorrect, then practice the item with the child. Say:
>  16 Should you raise your hand? No (exam iner shakes head), you should not have raised it because it’s the first number
I’ve said.
>  23 Should you have raised your hand? (Pause for a response). Shake your head and say: "No you have not heard that
number before."
>  4 Should you have raised your hand? (pause for the subject to respond). Shake your head and say: "no, you haven’t
heard that number before."
>  16 Should you have raised your hand? (pause for subject to respond). Nod head and say: "Yes, you should have heard it
before."
>  15 (Pause for subject to respond). Say: "No hand raising since you haven’t heard that number before."
>  4 (pause). If the child answers correctly or incorrectly, say: "Yes, you heard it before."
Let’s begin. Remember to listen carefully and raise your hand only after you hear a number that you have heard before.
2 - 4 - 6 - 7 - 4 - 1 1 - 6 - 8 - 1 4 - 2 - 1 5 - 3 - 2 5 - 1 3 - 6 - 1 5 - 2 1 - 1 0 - 2 1 - 8 - 7 - 5
9 - 1 9 - 2 1 - 1 7 - 1 - 1 2 - 1 7 - 1 8 .
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Attention for Sequencing - A (ages 5-11-30 to 7-11-30)
Now I am going to say some numbers. Listen carefully and when I am finished, I want you to take the card for 
the second number I call and place it in my hand. Remember, the 2nd number ONLY. Ready?
0. 1 - 2 - 3 - 4 - 5 - 6
1. 1 - 3 - 6 - 3 - 1 -8
2. 2 - 6 - 7 - 1 - 0 - 4 - 2
> SWITCH: Say to the child:
Now I want you to take the card for the 4th number I call and place it in my hand. Now remember, 
the fourth number only. Ready?
3. 4 - 1 - 7 - 9 - 3 - I - 6.
4. 13 - 5  - 2  -8  - 3  -2 3  - 6 7 - 4 5  -2
5. 15 - 25 - 6 - 4 - 8 - 15 - 42 - 47- 14
> SWITCH: Say to the child:
Now I want you to take the card for the 6th number I call and place it in my hand. Now remember, 
the sixth number only. Ready?
6. 1 -7 - 34  - 5 -  12 -98 -34 -26-37-52
7. 31 -46-24-96  - 14 - 47-89-40-69  -25 -2
8. F - 45 - W - 98 - 67 - 23 - 46 - 87 - 2 - 5 - 95 - 6
9. W - 13 - 68 - 147 - 43 - F - 68 - K - 93 - 85 - 53 - D - 68
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Attention for Sequencing - B (ages 8-0-0 to 12-11-30)
>  Now we a re  going to do something different. I am going to call some numbers o r letters which you will see on this
card (point to the numbers and letters hanging on the card). Take the card for the 3rd number or letter I call and 
place it in my hand. Next lake the card with Ihe 61 h number/letter I call and place it in my hand. Remember, 
the 3rd number/letter first and then Ihe 6lh. Ready?
0. I - 2 - 3 - 4 - 5 - 6
1. I - 3 - 6 - 3 - I - 8
2. 2 - 6 - 7 - 1 - 0 - 4 - 2
3. 4 - 1 - 7 - 9 - 3 - 1 2 - 6
4. 13-5 -2  -8  -3  -23 - 67 -45 -2
5. 15 -25 -6  - 4 - 8  - 15 -42 -47 - 14 vo
6. 1 - 7 -3 4 -5  -12 -98 -34 -2 6 -3 7 -5 2
7. 31 - 46 - 24 - 96 - 14 - 47 - 89 - 40 - 69 - 25 - 2
8. F - 45 - W - 98 - 67 - 23 - 46 - 87 - 2 - 5 - 95 - 6
9. W - 13 - 68 - 147 - 43 - F - 68 - K - 93 - 85 - 53 - D - 68
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COLOR SEQUENCING
Lay out the four colored cards-red-blue-yellow-grecn-bcfore the child. Teach (he child the colors.
Say: "I am going to do some things with these colors. I want you to watch me carefully and do just what I 
do."
TRIAL: I Touch the colored cards in the order saying: Red - yellow - yellow - green
If (he child fails on this (rial, say "you are not quite right" and (each (he i(em and repeat the. trial. If (he child
responds correctly or incorrectly, proceed with the other items. vo
0. R -G
1. R - B - Y
2. Y - Y - B - G
3. G - Y - R - B Y
4. B - G - B - R - Y - R
5. G - R - Y - B - R - Y - B
6. R - G - Y - G - B - R - Y
7. Y - G - B - R - Y - R - B
8. R - B - B - Y - Y - G - R - G
9. Y - G - R - G - B - Y - R - B - G
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Coding
Look at these boxes (Point to the boxes). Each box has a letter (Point to the letters) in the top part and a special 
symbol (Point to the symbols) in the bottom part. Each letter has its own symbol/mark. Now look down here at 
these boxes (Point to the boxes below), each box has a letter in the top part but the bottom part is empty.
You are to place the correct symbol/mark in each box like this.
This is an E and an E has this symbol/mark ( 0  so I put this mark in the box like this. This is a B and a B has this 
mark (A) so I put this mark in the box like this.
This is a I! and a H has this mark (V) so I put this mark in the box like this. Do you understand?
Let me see vou do these others up to this double line and stop. >Vhen I tell you to go I want you to do all the
vo
others as fast as you can without skipping any. Begin here and do this line first. When you finish this line go to '■J
the next line and so on. Remember do them in order.
Show (he child where to begin and the first item the child skips, ask him/her to do it next.
GO >
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Sentence Repetition
I am going to say some sentences. Listen carefully and repeat them just the way I say them.
0. My ball.
1. The car is red.
2. Today is a lovely day.
3. When the sun sets, darkness will cover the earth.
4. The day was so hot that the riders had to stop many times for water.
5. During the fall of every year, the plants and the animals prepare for the coming winter.
6. The pretty little girl standing in front of the house has long black hair and brown eyes.
7. At the zoo, the children were afraid to play with the lions, but they enjoyed feeding the monkeys and poking the snakes.
8. The age-old debate surrounding Ihe origin of life still goes on between the creationists and the evolutionists.
9. The human race has made great scientific advancements especially in the areas of computer and neuclear technology.
10. It was at the bird sanctuary, that a flock of birds flew into a tree. It was amazing'how the tree came to life with color.
11. On a busy highway, a cyclist was taken to the emergency center after he was struck down by a car going at great speed.
12. The lawyer pleaded such an excellent case for his client that the jury could not but returned a verdict of not guilty.
13. In the past, the mid-western states were struck by some terrible earthquakes which not only caused extensive damage to
buildings but disrupted vital communication systems.
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Selective Attention
Now I am going to have you listen to a story about a day in winter. Listen very carefully to the story and when I am 
finished, I want you to answer some questions about what you have heard. Be sure to listen to the story carefully.
Instruction to the examiner: Say: "The title of the story is "The day I’ll never forget."
The day I’ll never forget
It was on a winter morning that Mary and Jack had a pleasant surprise. Their cousins Peter, John, and Betty came to 
spend two weeks with them at their country farm house. During the summer of every year, the cousins'of Mary and Jack would 
visit them and they would all enjoy themselves and have a good lime. \8
They would play on the grass and on the front porch, (hey would climb the apple trees, and fish in the river which runs 
by the side of (he house. Most of all they enjoy riding on the pony-Old Joe. On this visit, it was very cold and snow covered 
the ground and the trees. Even the river was frozen. The children spent most of their lime indoors and so (hey were sad and 
very unhappy.
Two days before the cousins were due to leave, they decided to pray to God that he would send good weather. They 
all held hands in a circle and prayed and asked God to send a day of good weather so that they could have a good day out 
doors.
The next morning when they awoke, the sky was heavily overcast. The day was still and every thing on the ground 
was quiet but in the sky there was a big argument going on between the sun and the clouds. The sun wanted to give Ihe
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children a good day (o play but the clouds said 'no.* The sun and the clouds argued for a long time. The wind thought 
that one day for the children to play wouldn't hurt but she said nothing because she did not want to get involve.
The argument went on for an hour until the clouds got very angry and began to drop lots of snow flakes on the 
ground. The sun retaliated by becoming very hot. The sun got so hot that the clouds melted away. The snow began to 
melt and water was everywhere. The sun beamed and beamed but as the ice melted from the trees and the house tops more 
and more water flooded the country side.
"It's no use," said the sun, "I'll never get all this water dried up by the end of the day." Just as the sun was about to 
give up, the wind had compassion on him and decided to help. Suddenly from the south came a warm mighty wind that 
blew across the countryside. The wind blew and got warmer and warmer and after four hours, the earth was dry and warm 
like on a beautiful summer day.
The children were very happy and enjoyed a wonderful evening playing out doors. At the end of the day, after the 
children had prepared for bed, they kneeled and thanked God for answering their prayer. While they slept the clouds, the 
sun, and the wind had a long discussion. In the end, the sun and the wind apologised to the clouds for their disagreement. 
The clouds accepted (heir apologies and the sun, the wind, and the clouds lived happily ever after.
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The Day I ’ll Never Forget
QO. W hat is the title/name o f the story?
Qi. Where did M ary and Jack  live?
Q2. Give the naines of two o f their cousins?
Q3. Name two of the things the children enjoyed doing?
Q4. What was the name of the pony?
Q5. Why were the children unhappy on this visit?
Q6. What did the children pray for?
Q7. Who were involved in the big argument in Ihe sky?
Q8. How long did this argument last? 10
Q9. What caused Ihe snow to melt?
QIO. Who helped Ihe sun lo dry Ihe earth?
Qi i • For how long did Ihe wind blow across Ihe country side?
Q12. What did Ihe children do after they prepared for bed?
Q13. What happened in Ihe sky while Ihe children were sleeping?
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Sum of Subteat Scores
Verbal Non
verbal
YCAg Mo.vrti DAY
Dale of T«M
D ateaTB tnk
* •»
SoW
S o n
t l u O H
Scar*
%U*
l M 4
Vartol
CrepwHr
« tU A h t AIIwUm
|  C-ADDS
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Letter Sequence Forward
Tikll fan Trial 2 ]««
0 A-B 0 L-H
1 A-R-Q 1 N-P-R
2 B-X-Y-G 2 L-M-S-V
3 N-I-J-P-F 3 E-K-O-W-X
4 R-X-Q-V-L-K 4 S-Z-K-P-G-N
5 A-B-L-R-W-T-V • 5 F-D-J-S-E-Q-K
( E-I-Q-V-J-D-F-C < R-L-G-F-B-H-L-R
7 X-Q-P-D-I-Q-C-R-J 7 W-K-G-L-T-X-J-Z-0
8 R-B-G-K-W-X-S-V-G-L 8 Q-C-R-B-L-F-Q-X-V-J
9 W-X-E-K-B-P-R-W-T-M-L 9 K-S-J-D-J-N-P-Z-Q-G-F
-------- ---------
Numerical Operations
Letter Sequence Backward
1 Scar*
0 S-K
1 X-A-J
2 V-S-Y-K
3 P-Y-M-W-F
4 A-K-X-O-E
5 S-B-G-I-W-N
( R-P-D-T-G-R-W
7 H-D-S-C-L-J-A-E
8 A-O-P-D-V-K-G-R-Q
9 F-L-G-K-P-O-Q-R-B-Y
leave
l 1 + 1
2 2+2
-3 5-3
4 Candies
5 Marbles
6 Cookies
7 Oranges
8 Class
9 Fruits
10 Computation
11 School
12 Coins
13 Will
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Sequencing
1 4-7
2 4-4
3 3-7-4
4 2-5-7-9
5 1-4-7-5-*
i 4-5-7-4-2-7
7 4-4-7-3-S-4-7
8 2-4-7-M-7-4
9 4-7-4-7-4-7-44
10 7-7-4-4-7-7-4-54-7-4
Object Sequence
t a r e
Ooc-fluc
Watcbflufbutterfly
eat'fun*bo0*<at
BttttfHly^ baO-doc’book
G«a>m(cb>fta|-book4ot
BaU-(ua>butffffly><log'boob*nat
*
na|fUKil*witcihbooliHio(*ba0<ir
Wat<lhfu»<at*<Jot*buttrrfIy>boofc-fUg>feai]
Do(<ar-buttoH1y-balI-flaC‘book<at-wa(ch-tua
Listening Concentration Score
CR
2 4 4 7 4 II 4 8 14 2
IR
CR
15 3 25 13 4 15 21 10 21 8
IR
CR
7 5 9 19 21 17 1 12 17 18
IR
Total
□
□ □
□
Attention for sequencing
S o n
1 1-2-3-4-54
2 1-34-3-14
3 34-7-144-1
4 4-1-7-9-3-124
5 13-5-24-3-2347-45-2
4 15-25444-1542-47-14
7 1-7-34-5- 12-95-34-24-37-52
8 3144-24-94-1447494049-25-2
9 F4S-W-M47-234487-2-5-954
10 W-134S-I4743-M8-K-9345-53-D4S
Color Sequencing
Inn
0 R-G
1 R-B-Y
2 Y-Y-B-G
3 G-Y-R-B-Y
4 B-G-B-R-Y-R
5 G-R-Y-B-R-Y-B
6 R-G-Y-G-B-R-Y
7 Y-G-B-R-Y-R-B
8 R-B-B-Y-Y-G-R-G
9 Y-G-R-G-B-Y-R-B-G
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B G A L C F D G E A H L H D E A G B F H C 1
E D F B G A E H C L G E A L G H B C G A L
L H E A D C G B A H E D B G E H D L C H F
L G C F L B E H L D A C A D L B C F H G F
Raw Score 
M a x -100
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Object Sequence
Score
• Doc-lh(
1 Watcfc-ltaflMttOffly
2 cat-coo-boB-cat
3 Betterfly-baB-4og-t>ooli
4 GaB-walcb-flat-booli4a(
5 BaB-gao-tiatterfly-dof-luoii-nac
< Wotik-butttWly-b&llHiot. flog<al-fun
7 nat-fm-ttt-wMck-toali-doc-tultear
• Walcfe-fua-cal-ilac-biiUarfly-boofc-flat-baD
9 Doc-car-betttrfly-biB-flat-book-cat-walcb-fiui
Listening Concentration
Attention for sequencing
Score
• I-U 4 M
1 1-J-44I-C
2 2-4-7-1-44-2
3 4-1-7-9-3-124
4 U-S-2-4-2-2247-4S-2
S 15-25-44-41542-47-14
< 1-7-34-5-I2-9434-24J7-S2
7 3144-24-94-1447-194449-25-2
S P45-W-9447-234447-2-5-954
9 W-154414743-F-4I-IC-93-C553-D4I
CR
2 4 < 7 4 11 ( 8 14 2
Dt
CR
15 3 25 13 6 15 21 10 21 8
IR
CR
7 5 9 19 21 17 1 12 17 18
R
Score 
□
□
□
Color Sequencing
ToUl□
Score
0 R-G
I R-B-Y
2 Y-Y-B-G
3 G-Y-R-B-Y
4 B-G-B-R-Y-R
5 G-R-Y-B-R-Y-B
6 R-G-Y-G-B-R-Y
7 Y-G-B-R-Y-R-B
8 R-B-B-Y-Y-G-R-G
9 Y-G-R-G-B-Y-R-B-G
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E B H G A ! L c A D B L H A G A L B D H A E
aaa
B G A L C F D G E A H L H D E A G B F H C
E D F B G A E H C L G E A L' G H B C G A L
L H E A D C G B A H E D
Riw Score 
Max- 100
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INSTRUCTIONS TO EXAMINERS
Where ever possible, the room and seating should be pre-arranged to allow (a) adequate lighting and ventilation, 
and (b) minimum opportunity for distractions within the child’s immediate and outside environment. The furniture should be 
of appropriate size for the child to be comfortable. Student should be reminded that they are not supposed to mentioned 
their names during the testing situation. A fictitious name may be allowed if necessary.
A relaxed atmosphere is most desirable. Before the start of each test, the examiner should put the child at ease 
and encourage him/her to concentrate and do his/her best. Examiners are encouraged to make appropriate comments to 
generate a child’s initial interest in the task, to use verbal re inforcers, and to facilitate a smooth transition from one test to 
the other. No additional efforts should be used to help the child to maintain a sustained interest in any specific task at hand.
The student should be encouraged to be attentive and to give responses which are as accurate as possible.
As far as possible, the guidelines for the test and the scoring of the items should be adhered to. The examiner 10
begins each test with item one (1) for all children. The directions for discontinuing each test are provided in the Test ®
Guide.
The preferred order for administering the test should follow the sequence as outlined in the test guide. Examiners 
must not provide assistance beyond the permissible bounds. Adherence to a standard procedure does not mean a rigid 
administration.
The intention of the instrument is to assess a child’s selective attention and concentration under a "fixed set of 
conditions." Under no circumstance should an item be repeated.
2 1 0
General Statement to Client
The purpose of this test is to see how well you can 
concentrate and focus your attention. The test should 
take between 30 minutes and an hour. During the test 
I will be asking you to repeat letters, colors, sentences 
after me. I will read you story and then ask you 
questions based on the story. I do not expect you to 
get every question correct. If there is any thing you do 
not understand please let me know. There are some 
questions that I am not allowed to repeat so you are 
encouraged to be attentive and concentration. If you 
do not know the answer to a question you are free to 
guess. So just relax and answer the questions to the 
best of your ability.
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Description of the C-ADPS
(CariUc - Austiaa d<6dt Jb& m tk aciw hf)
The extent to which inattention problems in children is genetically or environmentally determined is a matter of 
specialconcem. Genetic determinists (Hagerman, Kemper & Hudson, 1985; Hier, 1980; Marshall, 1989; Pennington & 
Smith, 1983), environmentalist (Behar, Rapoport, Adams, Berg, & Comblath, 1984; Bierman & Furukawa, 1978; David, 
1974; David, Clarke & Browne, 1979; and interactionists (Barkley, 1984; Dupaul, Barkley, Me Murray, 1991; Kirby & 
Home, 1982; Kirby, 1984; Pisterman, 1989; Pollard, 1983) have all observed differences in the performance on the 
dimensions of Attention Deficit Disorder of different populations. There is no such visible thing called inattention. Rather, 
we observe differences in the way people behave and then we infer a construct called inattention.
This instrument measures the inferred entity—inattendon—which we use to explain differences in present behavior 
and to predict differences in future behavior. One must accept that the psychological demand of items change as a function 
of the child’s acculturation, and also as a function of the stimulus and response requirement of the items. As far as 
possible, most of the items used in this instrument are culture-free.
There is a hypothetical domain of items that could be used to assess the inattention dimension of the ADD 
disorder. The items in the C-ADDS are a subset of such items from this domain. As far as possible, each of the subtests 
will be a power test beginning with very simple items designed to give the child practice in the kind of behavior sampled. 
The instrument will be designed to screen ADD children within some age range between 5-12. In the hands of a skilled 
therapist, this instrument can be used to assist in the early detection of those children "at-risk* for ADD/ADHD.
Following are the various subtests of the C-ADDS along with a brief description and a rationale for each subtest. 
It must be kept in mind that very few tasks, if any, can tap into a single domain of human behavior and so many of these 
items will provide a measure of other behaviors along with attentional problems. As far as possible, the items selected will 
be carefully screened against the literature to ensure that they are as specific as possible in their measures.
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Variables
The various subtests in this study were developed to measure the 10 variables on the C-ADDS. Following are the 
10 variables or subtests along with an example, a brief description, and a rationale for each subtest.
Utter sequence
Example: X-Q-J.
Description: On the letter sequence subtest, the child listens to a series of letters given orally by the examiner and 
then repeats the letters verbatim. The letter sequence has two parts: letter sequence forward which has 20 items and 
letter sequence backward with 10 items. Both contain series items ranging in length from 2 to 11 letters. Letter 
sequencing forward is first administered, followed by letter sequencing backward. In each case the test is discontinued 
after three consecutive failures. The subject is given a score of I for each correct response and a score of 0 for each 
incorrect response. A subject may obtain a maximum score of 30.
R ationale : Letter sequencing is a  measure o f  short-term auditory memory and attention. Perform ance may be 
affected by one's ability to relax or to selectively attend to stimuli. Individuals who suffer from excessive anxiety or who 
suffer from attention problems may score low on this test. Although this subtest may involve sequential processing and 
planning ability, the child’s score is primarily affected by his/her attention to the stimuli presented.
Numerical operation
Example: Father has 10 cookies. If he gives 2 cookies to Peter and 3 to Jill, how many would he have left?
Description: The numerical operation subtest contains 13 problems, all of which are presented orally. All of the 
problems are similar to those commonly encountered by children within specific age ranges. Answers must be given 
without the use of pencil and paper. All children begin with item 1. The subtest is discontinued after three consecutive 
failures. The first 10 items have one-part questions, whereas the questions in items 11 to 13 have more than one part 
(e.g., portion a, b, and/or c). For the first 10 items, the subject is given a score of 1 for each correct response and a 
score of 0 for each
212
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incorrect response. For each of the last three items, the subject is given one point for each correct portion of the item 
and no point for each incorrect portion of the item. The subject's score for each of these three items is obtained by 
tallying the number of points from each portion of the item. A subject may obtain a maximum score of 18.
Rationale: The problems on the numerical operation subtest require the child to listen to verbal directions, 
concentrate on selective parts of the questions, and use simple numerical calculations. The child must have a basic 
knowledge of addition, subtraction, multiplication, and division, but the emphasis of the problems is not on 
mathematical knowledge but on the noncognitive functions of attention and concentration. These two noncognitive 
skills are vital for success, especially with the lengthy questions. Success is influenced by interest, fluctuation of 
attention, and transient emotional reactions.
Number Sequencing to
Example: 4-7-4-5-7-4-3. CS
Description: The number sequencing subtest contains 10 series of numbers, all of which are presented orally by 
the examiner at the rate of one number per second. The child listens and each time the number 4 follows immediately 
after 7 the child is required to raise his hand. The number 4 follows immediately after 7 only once in each of the first 
8 items, but there is multiple occurrence during the 9th and 10th items. The test is discontinued after two consecutive 
failures. A failure occurs when the child fails to raise his/her hand correctly or when the child raises his/her hand 
incorrectly in response to an item. For a correct response to each of the first 8 series the subject is given a score of 1.
A score of 0 is given for any corresponding incorrect response to these series. For each of the last two items, the 
subject is given I point for each correct portion of the item and no point for each incorrect portion of the item. The 
subject's score for each of these two items is obtained by tallying the number of points from each portion of the item.
A subject may obtain a maximum score of 12.
Rationale: This is a measure of short-term auditory memory and attention. It requires sequential processing 
and substantial concentration especially with the long series. This subtest also requires selective attention. Success is 
influenced by fluctuations in attention and transient emotional reactions.
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Coding
Example: (see record form; Appendix B-2).
Description: The coding subtest requires that children copy 100 symbols that are paired with letters by the use 
of a key. The key consists of boxes containing the letters A to H and the letter L in the upper part of the box and a 
symbol in the lower part. Each letter has its own unique symbol. The stimuli are boxes containing just a letter in the 
upper part and an empty space in the lower part. Children must write in each space the symbol that is paired with the 
lener in the key. There are five practice examples, followed by 100 boxes in the subtest proper. The time limit is 
120 seconds. Subjects are given one point for each correct response. A subject may obtain a maximum score of 100.
Rationale: Coding taps the ability to learn an unfamiliar task and involves, among other dungs, short-term 
memory and attention skills. Success depends not only on comprehending the task and using paper and pen skillfully, 
but on one's ability to concentrate and engage in selective attention.
Listening concentration:
Example: 3-4-6-1-9-6-3-11-4-8-6-.....
Description: On the listening concentration subtest, the child listens to a series of 30 numbers given orally by 
(he examiner at a rate of one number per second. Each time any number is repeated the child is required to raise his 
hand. A given number may be repeated more than once within the series and more than one number may be repeated 
within the series. A correct response involves a subject raising his/her hand correctly, and an incorrect response 
involves a child raising his/her hand incorrectly. A subject is given one point for each response. The subject's score 
for this subtest is obtained by finding the difference between (he correct and incorrect responses. This subtest has a 
maximum score of 30 points and a minimum of 0.
Rationale: Listening concentration is a measure of short-term auditory memory and attention. It requires good 
concentration skills, especially for series of numbers which are long and where one or more numbers are repeated. 
Success is influenced by fluctuations of attention and concentration.
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Color sequencing
Example: R-Y-B.
Description: This subtest contains 10 items and is discontinued after two consecutive failures. Each item 
requires the child to touch (with his/her finger) a series of colored cards in the exact order in which they were touched 
by the examiner. The subject receives one point for each correct response to an item and zero points for each 
incorrect response. There is a maximum score of 10 points for this subtest.
Rationale: Color sequencing is a measure of one's sequential processing-a feature that can be affected by one's
concentration and attention. This activity requires good concentration and attention skills, especially for long series
and where one or more colors are repeatedly touched in the series. N>
cn
Object sequence
Example: Butterfiy-ball-cat-flag.
Description: The examiner first has the subject identify 10 familiar objects. This subtest requires the subject to 
attend to 10 series of picture objects presented visually by the examiner. No object is repeated within any given 
series. The child's task, each time, is to place, in the hands of the examiner, pictures of the familiar objects in the 
precise order in which they were presented by the examiner. The subject receives 1 point for each item scored 
correctly and 0 points for each item scored incorrectly. There is a maximum score of 10 points for this subtest. The 
test is discontinued after three consecutive failures.
Rationale: Object sequence measures short-term auditory memory and attention. Success requires 
concentration and attention. Individuals who suffer from excessive anxiety or who suffer from attenlional problems 
may score low on this subtest. This subtest may involve sequential processing, planning, and organizational ability, 
but the child's score is primarily affected by his/her attention to the stimuli.
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Attention for sequencing
Example: l-3-42-k-25-6-12.
Description: This subtest requires a child to listen to 10 series of numbers presented orally by the examiner. 
The child's task is to attend to one (part A) or two (part B) of the numbers occurring in a specific order in the series 
and to place the cards, with the required numbers, in the hands of the examiner in the order requested. The child is 
told the order of the numbers to be focussed on at the appropriate time. A correct response occurs when the child 
gives the correct card(s) to the examiner in the right sequence. A failure occurs when a child fails to give the correct 
card to the examiner in the right sequence. The subject receives 1 point for each correct response to an item and 0 
points for each incorrect response. There is a maximum score of 10 points for this subtest. This subtest is 
discontinued after two consecutive failures.
Rationale: This test is a measure of short-term auditory memory and attention. It requires sequential 
processing and substantial concentration, especially for long series. This subtest requires selective attention. Success 
requires good concentration and attention skills.
Selective attention
Example: What is the title of the story?
Description: This subtest requires the child to focus his/her attention on a story as it is read orally by the 
examiner. At the end of the story, the child is asked 14 questions about the story. Each question (item) is given a 
score of 1 point for a correct response and a score of 0 for an incorrect response. There are a maximum of 10 points 
for this subtest.
Rationale: The subtest is a measure of short-term auditory memory and attention. It requires the child to 
concentrate on and selectively anend to the main themes of the story. Success is influenced by fluctuation in 
concentration and attention and transient emotional reactions.
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Sentence repetition
Example: The cat is sitting on the mat.
Description: On the sentence repetition subtest, the child listens to a number of sentences read orally by the 
examiner. After the reading of each sentence, the child is required to repeat the sentence verbatim. This subtest 
contains sentences ranging in length from 2 to 24 words. The test is discontinued after three consecutive failures. An 
item is scored a 0 if the subject makes one or more omissions. However, for subjects between the ages of 6-0-0 and 
9-11-30, items 8 through 13 may be scored as being correct if fewer than three omissions are made. There is a 
maximum of 14 points for this subtest. The subtest is discontinued after two consecutive failures.
Rationale: This subtest is a measures of short-term auditory memory and attention. Success requires 
concentration and attention. Individuals who suffer from excessive anxiety, or who suffer from attentional problems 
may score low on this subtest. This subtest may involve verbal comprehension, verbal expression, and memory, but 
the child’s score is primarily affected by his/her attention to the stimuli.
217
APPENDIX C 
ADDITIONAL TABLES USED IN THE STUDY
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TABLE 51 
T-TEST:PILOT STUDY
Variables
Group Means 
ADD NonADD t df P
Letter sequencing 9.11 14.78 3.64 16 .0022
Numerical operation 7.33 12.44 5.33 16 .0001
Sequencing 9.56 11.56 3.08 16 .0072
Object sequence 4.22 6.77 3.89 16 .0013
Listening concentration 24.67 28.44 3.11 16 .0067
Attention for sequencing 3.78 8.67 4.08 16 .0009
Color sequencing 3.44 5.44 2.89 16 .0106
Coding 27.44 47.33 3.60 16 .0024
Selective attention 8.67 12.78 4.38 16 .0005
Sentence repetition 5.67 9.89 4.14 16 .0008
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TABLE 52
MEANS AND STANDARD DEVIATIONS 
FOR ALL SUBTESTS: BY GENDER
NONADD ADD
Males
(N=31)
Females
(N=28)
Males
(N=36)
Females
(N=27)
Variables X S X S X S X S
Letter sequence 14.00 3.75 12.54 3.20 8.81 1.98 9.85 2.61
Numerical operations 12.39 2.45 10.32 2.84 8.36 2.68 7.93 2.56
Coding 46.23 10.15 40.21 13.82 32.78 12.36 29.00 10.52
Lis concentration 28.35 1.68 26.96 2.01 22.69 3.32 25.00 2.80
Color sequencing 5.65 1.62 4.25 1.78 3.14 1.10 3.44 0.51
Object sequence 6.42 1.65 5.64 1.28 4.08 1.05 4.81 1.14
Attention for sequencing 8.84 1.73 8.07 2.02 4.03 2.66 6.07 2.62
Selective attention 12.39 2.14 11.43 2.30 8.53 2.88 8.93 2.27
Sentence repetition 9.03 2.55 8.18 1.98 5.14 1.17 6.11 1.48
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TABLE 53 
MEANS AND ST. DEVIATIONS FOR
ALL SUBTESTS: BY AGE GROUP
NONADD ADD
6-9
(N=22)
10-12
(N=22)
13-15 
(N = 15)
6-9
(N=21)
10-12
(N=25)
13-15
(N=17)
Variables X S X S X S X S X S X S
Letter sequencing 10.86 2.59 13.09 2.64 17.20 2.46 8.57 2.69 9.16 1.62 10.23 2.46
Num operations 8.95 2.46 12.13 1.83 13.93 1.28 6.29 2.33 8.60 2.40 9&8 1.76
Object sequence 4.91 1.23 6.45 1.53 7.13 0.52 3.71 1.19 4.40 0.76 5.52 1.03
Lis concentration 26.54 1.63 27.59 1.89 29.53 0.92 22.66 4.53 24.04 2.21 24.41 2.62
Attention for seq. 7.36 2.06 8.59 1.68 9.93 0.26 4.05 3.57 4.64 2.43 6.35 1.58
Color sequencing 3.41 0.50 5.18 1.50 7.00 1.31 3.05 0.86 3.24 0.88 3.59 0.94
Coding 32.22 8.69 46.13 8.56 55.66 5.90 19.04 6.87 33.16 7.49 43.17 5.71
Sentence repetition 7.18 1.82 8.68 2.38 10.80 1.42 5.24 2.02 5.48 0.92 6.47 1.62
Selective attention 10.95 2.59 11.86 2.03 13.46 0.83 8.00 3.55 8.92 2.16 9.24 1.17
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TABLE 54
MULTIPLE T-TESTS
NONADD MALES VS ADD MALES
Variables t-Value p-Value
Letter sequencing 7.22 .0000
Numerical operations 6.38 .0000
Coding 3.38 .0000
Listening concentration 8.58 .0000
Color sequencing 7.48 .0000
Object sequence 7.00 .0000
Attention for sequencing 8.62 .0000
Selective attention 6.13 .0000
Sentence repetition 8.21 .0000
In each case the df= 65
TABLE 55 
MULTIPLE T-TESTS 
NONADD FEMALES VS ADD FEMALES
Variables F-Value p-Value
Letter sequencing 3.39 .0013
Numerical operations 3.28 .0018
Coding 3.37 .0000
Listening concentration 2.99 .0041
Color sequencing 2.26 .0274
Object sequence 2.52 .0147
Attention for sequencing 3.17 .0025
Selective attention 4.06 .0002
Sentence repetition 4.37 .0001
In all casesi the df= 53
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TABLE 56
MULTIPLE T-TESTS
ADD MALES VS ADD FEMALES
Variables t-Value p-Value
Letter sequencing 1.80 .0755
Numerical operations 0.64 .5183
Coding 1.27 .2062
Listening concentration 2.91 .0050
Color sequencing 1.33 .1854
Object sequence 2.62 .0108
Attention for sequencing 3.04 .0034
Selective attention 0.59 .5556
Sentence repetition 2.91 .0050
In each case the df= 61
TABLE 57 
MULTIPLE T-TESTS 
NONADD MALES VS NONADD FEMALES
Variables t-Value p-Value
Letter sequencing 1.60 .1143
Numerical operations 3.00 .0040
Coding 1.91 .0603
Listening concentration 2.89 .0054
Color sequencing 3.15 .0026
Object sequence 2.00 .0499
Attention for sequencing 1.57 .1217
Selective attention 2.91 .0050
Sentence repetition 1.42 .1597
In all cases df= 57
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
224
TABLE 58
MULTIPLE T-TESTS
NONADD 6-9 VS ADD 6-9
Variables t-Value p-Value
Letter sequencing 2.85 .0070
Numerical operations 3.65 .0005
Coding 5.50 .0005
Listening concentration 3.77 .0005
Color sequencing 1.69 .0096
Object sequence 3.23 .0024
Attention for sequencing 3.75 .0005
Selective attention 3.13 .0032
Sentence repetition 3.32 .0019
In each case the df= 41
TABLE 59
MULTIPLE T-TESTS
NONADD 10-12 VS ADD 10-12
Variables t-Value p-Value
Letter sequencing 6.24 .0005
Numerical operations 5.62 .0005
Coding 5.55 .0005
Listening concentration 5.88 .0005
Color sequencing 5.49 .0005
Object sequence 5.92 .0005
Attention for sequencing 6.39 .0005
Selective attention 4.80 .0005
Sentence repetition 6.23 .0005
In each case the df= 45
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TABLE 60
MULTIPLE T-TESTS
NONADD 13-15 VS ADD 13-15
Variables t-Value p-Value
Letter sequencing 7.99 .0005
Numerical operations 7.35 .0005
Coding 6.08 .0005
Listening concentration 7.17 .0005
Color sequencing 8.54 .0005
Object sequence 6.44 .0005
Attention for sequencing 8.67 .0005
Selective attention 8.68 .0005
Sentence repetition 7.96 .0005
In each case the df= 30
TABLE 61
MULTIPLE T-TESTS
NONADD 6-9 VS NONADD 10-12
Variables t-Value p-Value
Letter sequencing 2.83 .0071
Numerical operations 4.87 .0005
Coding 5.35 .0005
Listening concentration 1.97 .0560
Color sequencing 5.25 .0005
Object sequence 3.69 .0006
Attention for sequencing 2.17 .0361
Selective attention 1.30 .2023
Sentence repetition 2.35 .0235
In each case the df= 42
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TABLE 62
MULTIPLE T-TESTS
NONADD 6-9 VS NONADD 13-15
Variables t-Value p-Value
Letter sequencing 7.46 <.0005
Numerical operations 7.19 <.0005
Coding 9.10 <.0005
Listening concentration 6.44 <.0005
Color sequencing 11.71 <.0005
Object sequence 6.59 <.0005
Attention for sequencing 4.79 <•0005
Selective attention 3.62 .0009
Sentence repetition 6.47 <.0005
In each case the df= 35
TABLE 63
MULTIPLE 'r-TESTS
NONADD 10-12 VS NONADD 13-15
Variables t-Value p-Value
Letter sequencing 4.78 <•0005
Numerical operations 3.83 <.0005
Coding 3.74 .0007
Listening concentration 3.68 .0008
Color sequencing 3.81 <.0005
Object sequence 1.64 .1090
Attention for sequencing 3.06 .0043
Selective attention 2.89 .0066
Sentence repetition 3.08 .0040
In each case the df= 35
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TABLE 64
MULTIPLE T-TESTS
ADD 6-9 VS ADD 10-12
Variables t-Value p-Value
Letter sequencing 0.91 .3360
Numerical operations 3.30 .0019
Coding 6.61 <•0005
Listening concentration 1.34 .1872
Color sequencing 0.74 .4604
Object sequence 2.36 .0226
Attention for sequencing 0.67 .5086
Selective attention 1.08 .2857
Sentence repetition 0.54 .5942
In each case the df= 44
TABLE: 65
MULTIPLE T-TESTS
ADD 6-9 VS ADD 13-15
Variables t-Value p-Value
Letter sequencing 1.97 <.0570
Numerical operations 5.26 <•0005
Coding 11.58 <.0005
Listening concentration 1.41 .1682
Color sequencing 1.84 .0734
Object sequence 4.15 <.0005
Attention for sequencing 2.47 .0184
Selective attention 1.31 .1973
Sentence repetition 2.04 <.0493
In each case the df= 36
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TABLE 66
MULTIPLE 'r-TESTS
ADD 10-12 VS ADD 13-15
Variables t-Value p-Value
Letter sequencing 1.71 .0954
Numerical operations 1.88 .0670
Coding 4.66 <.0005
Listening concentration 0.50 .6224
Color sequencing 1.23 .2275
Object sequence 3.02 .0044
Attention for sequencing 2.56 .0145
Selective attention 0.50 . 6176
Sentence repetition 2.52 .0158
In each case the df= 40
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CARLISLE S. APPLEW HAITE
8516 Westwood Drive Berrien Springs, Michigan 49103 (616) 471-2907
OBJECTIVE 
School Psychologist
SUMMARY OF BACKGROUND
♦  Over 13 years experience teaching at the high school level.
♦  Proven effectiveness in program design and administration.
♦  In depth working experience with Learning Disabled, Emotionally Impaired, and 
Educable/Trainable/Severely Mentally Impaired, and Attention Deficit Disorder 
students.
♦  Effective classroom management.
♦  Consultation with teachers and other professionals and paraprofessionals with regard to 
individual child-placement decisions.
♦  Comprehensive psychoeducational assessments and evaluation of problem children.
♦  Designed and set up youth programs at the local district and community level.
WORK EXPERIENCE 
(1990-1993) Graduate Teacher Assistant (Teaching and Research).
♦  Collected, entered, and analyzed research data.
♦  Conducted tutorials in research and statistics for graduate students.
-read and evaluated graduate students’ assignments.
♦  Assisted in faculty research proposal writing.
♦  Engaged in grant proposal writing
(1991-1992) School Psychologist Intern
♦  Tested and evaluated Special education students.
-wrote psychological reports
-participated in Multi-disciplinary Evaluation Team decisions
-made individual placement decisions
-reported the results of psychological tests to parents.
♦  Consulted with teachers, parents, and other related professionals with regard to 
program planning and other forms of assistance for special students.
♦  Engaged in direct crisis-intervention
-provided psychological support for students/groups of students during crisis 
situations.
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1992-Present Substitute Teacher Benton Harbor Area School, Benton Harbor, MI
49022
1979-1990 Teacher Parkinson Secondary School, Barbados, W.I.
♦  Taught mathematics and science
♦  Provided counseling and other forms of helping assistance to students who were 
experiencing difficulties in the areas of cognitive, emotional, and psychosocial 
development, and in the area of adaptive behavior.
1973-1976 Teacher St. Leonard’s Boys’ Secondary School,
Barbados, W.I
♦  Taught mathematics and science
EDUCATION
1992-1993 Doctor of Philosophy (Ph.D.). Andrews University, Berrien Springs, MI 
49104
Emphasis: School Psychology.
1990-1992 Education Specialist (Ed.S.). Andrews University, Berrien Springs, MI 
49104
Emphasis: School Psychology.
1987-1987 M aster in Education (M.A). Andrews University, Berrien Springs, MI 
49104
Emphasis: Educational and Developmental Psychology.
Minor: Counseling
1983-1984 Diploma in Education (Dip. Ed.). University of the West Indies, Barbados. 
Emphasis: Mathematics.
1976-1980 Bachelor of Science (B. Sc.). University of the West Indies, Barbados. W.I. 
Major: Mathematics and Meteorology 
Minor: Physics
PROFESSIONAL ORGANIZATIONS 
Member, Phi Delta Kappa. 
OTHER ACTIVITIES
1991-1993 Executive Secretary, Phi Delta Kappa, Andrews Area Chapter.
1986-1990 Coordinator, St. Thomas District Soccer League.
1979-1984 President, Bagatelle Youth Group.
1975-1981 President, Thag Haven Action Group.
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